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preface'. 



The Higher Arithmetic which is now presented to the public, is the 
third and last of a series of Arithmetics adapted to £he wants of different 
classes of pupils in Schools and Academies. The title of each explains 
the character of the work. The series is constructed upon the principle, 
that "there is ft place for everything, and everything should be in its 
proper place." Each work forms an entire treatise in itself; the examples 
in each are all different from those in the others, so that pupils who study 
the series, will not be obliged to purchase the same matter twice, nor to 
solve the same problems over again. 

The Mental Arithmetic, is designed for children from six to eight years 
of age. It is divided into progressive lessons of convenient length, begin- 
ning with the simplest combinations of numbers, and advancing by grad- 
ual steps, to more difficult operations, as the mind of the learner expands 
and is prepared to comprehend them. 

The Practical Arithmetic embraces all the subjects requisite for a 
thorough business education. The principles and rules are carefully 
analyzed and demonstrated; the examples for practice are numerous, and 
the observations and notes contain much information pertaining to busi- 
ness matters, not found in other works of the kind. This is the first 
SCHOOL BOOK in which the Standard Units of Weights and Measures 
adopted by the Grovernment in 1834, were published. 

The Higher Arithmetic is designed to give a full development of the 
philosophy of Arithmetic, and its various appliccUions to commercial pur- 
poses. Its plan is the following : 

1. The work is complete in itself. It commences with notation, and 
illustrating the different properties of numbers, the principles of Cancela- 
tion, and various other methods of contraction, extends to* the higher 
operations in mercantile affairs, and the more abstruse departments of 
the science. 

2. Great pains have been taken to render the definitions and rules clear, 
conciscy exact, comprehensive. 

3. It has been a cardinal point never to anticipate a principle ; and never 
to use one principle in the explanation of another, until it has itself been 
explained or demonstrcUed. 

4. Nothing is taken for granted which requires froof. l&^«t^ \rfcBK 
therefore has been reinvestigated, and car^ully anolyied. 
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5. The principles are arranged consecutively, and the dependence of 
each on those that prececle it, is pointed out by references. Treated in 
this manner, the science of Arithmetic presents a series of principles and 
propositions alike harmonious and logical ; and the study of it cannot fail 
to exert the happiest influence in developing and strengthening the reason- 
ing powers of the learner. 

6. The rules are demonstrated with care, and the reasons of every op«> 
ation /iz/Zy illustrated, 

7. The examples are copious and diversified; calling every principle 
into exercise, and making its application thoroughly understood. 

8. In the arrangement of subjects, the natural order of the science has 
been carefully followed. Common Fractions have therefore been placed 
immediately after Division, for two reasons. First, they arise from divi- 
sion, being in fact unexecuted division. Second, in Reduction and the 
Compound Rules, it is oflen necessary to multiply and divide by frac- 
tions, to add and subtract them, also to carry for them, unless perchance 
the examples are constructed for the occasion and with special reference 
to avoiding these difficulties. 

For the same reason Federal Money, which is based upon the decimal 
notation, is placed after Decimal Fractions ; Interest, Commission, &c., 
after Percentage. To reqiure a pupil to understand a rule before he is 
acquainted with the principles upon which it is based, is compelling him 
to raise a superstructure, before he is permitted to lay a foundation, 

9. In preparing the Tables of Weights and Measures, no effort has 
been spared to ascertain those in present use in our country ; and reject- 
ing such as are obsolete, we have introduced the Standard Units adopted 
by the Government, together with the methods of determining and apply- 
ing those standards. 

10. Great labor has also been expended in preparing full and accurate 
Tables of Foreign Weights and Measures, and Moneys of Account, and 
in comparing them with those of the United States. 

Such is a brief outline of the present work. In a word, it is designed 
to be an auxiliary to the teacher, a lucid and comprehensive text-bock for 
the pupil, and an aceeptabie acquisition to the counting-room. It contains 
many illustrations and principles not found in other works before the 
public, and much is believed to be gained in the method of reasoning 
and analysis. No labor has been spared to render it worthy of the 
marked favor with which the former productions of the author have 
been received. 

J. B. THOMSON. 

New York, August, 1847. 
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I. Qualifications. — The chief qualifications requieite in teaching Aotii^ 
metic, as well as other branches, are the following : 

1. A thorough kiundedge of the auhjecL 

2. A love for the employment. 

3. An aplUude to teach. These are iridispensal^le to success. 

li. Classification. — ArUhmetic^ like reading, grammar, &c, should bo 
taught in classes. 

1. This method saves much time, and thus enables the teacher to devote 
more attention to oral illustratioTis^ 

2. The action of mind upon mind, is a poweifuL stimuUnU to exertion, and 
cannot fail to create a zest for the study. 

3. The mode of analyzing and reasoning of one scholar, willx>flen suggest 
new ideas to others in the class. 

4. In the classification, those should be put together who possess as nearly 
equal capacities and attainments as possible. If any of the class learn quickei 
than others, they should be allowed to toke up an extra study, or be furnisheft 
with additional examples to solve, so that the whole class may advance together. 

5. The number in a class, if practicable, should not be less than six, nor . 
over twelve or fifteen. If the number is less, the recitation is apt to be defi- 
cient in animation ; if greater, the turn to recite does not come round suffi- 
ciently often to keep up the interest. 

III. Apparatus. — The Black-board and Niimerical Frame are as indispen- 
sable to the teacher, as tables and cutlery are to the house-keeper. Not a reci- 
tation passes without use for the black-board. If a principle is to be demon* 
strated or an operation explained, it should be done upon the biack-board^M 
that all may see and understand il at once. ^ 

To illustrate the increase of numbers, the process of adding, subtracting, 
multiplying, dividing, &c., to young scholars, the Numerical Frairve furnishes 
one of the most simple and convenient methods ever invented. 

Every one who ciphers will of course have a slai^. Indeed, it is deisirablb 
that every scholar in school, even to the very youngest, should be furnished 
with a slate, so that when their lessons are learned each one may busy himself 
in writing and drawing various familiar objects. Idletiess in school is the parent 
of mischiefs and eviployment is the best antidote against disobedience. 

Geometrical diagrams and solids are also highly useful in illustrating many 
points in arithmetic, and no school should be without them. 

IV. Recitations. — The first object in a recitation, is to secure the attention 
of the class. This is done chiefly by throwing life and variety into the exer- 
dse. Children loaike dullness, while animation and \«LmVj «x^ tikcivr 
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2. Every example should be analyzed ; the " why and the wherefore'* of 
eveiy step in the solution should be required, till each member of the class be- 
tomes perfectly familiar ^vith the process of reasoning and analysis. 

3. To ascertain whether each pupil has the right answer, it is an excellent 
method to name a question, then call upon some one to give the answer, and 
before deciding whether it is right or wrong, ask how many in the class agree 
with it. The answer they give by raising their hand, will show at once how 
many are right. The explanation of the process may now be made. 

V. Objects op the study. — When properly studied, two important ends are 
attained. 1st. Discipline of mind, and the development of the reasoning powers. 
2d. Facility and accuracy in the application of numbers to business calculations. 

VI. TnoROUGiiNESs. — The motto of every teacher should be thoroughness, 
"Without it, the great ends of the study of Arithmetic are defeated. 

1. In securing this object, much advantage is derived irom frequent revieics. 

2. Every operation should be proved. The intellectual discipline and habits 
of accuracy thus secured, will richly reward the student for his time and toil. 

3. Not a recitation should pass without practical exercises upon the black« 
bc€»;d or slates, besides the lesson assigned. 

4. After the class have solved the examples under a rule, each one should 
be required to give an accurate account of its principles with the reason for each 
step, either in his own language or that of the author. 

6. Menial Exercises in arithmetic are exceedingly useful in making ready 
and accurate arithmeticians ; hence, the practice of connecting mental with 
written exercises^ throughout the whole course, is strongly recommended. 

VII. Self-reliance. — The habit of self reliance in Ftndy, is confessedly in- 
vahiaUe. Its power is proverbial ; I had almost said, omnipotent. " Where 
there is a wiU, there is a way." 

1. To acquire this habit, the pupil, like a child learning to walk, must be 
taught to depend upon himself. Hence, 

2. When assistance is required, it should be given indirectly; not by taking 
the slate and solving the example for him, but by explaining the meaning of 
the question, or illustrating the principle on which the operation depends, by 
supposing a more familiar case. Thus the pupil will be able to solve the 
question himself, and his eye will sparkle with the consciousness of victory. 

3. The pupil should be encouraged to study out different solutions, and to 
adopt the most concise and elegant. 

4. Finally, he should learn to perform examples independent of the answer. 
Without this attainment the pupil receives but little or no discipline from the 
study, and -acquires no confidence in his own ainXities. What though he comes 
to the recitation with an occasional wrong answer ; it were better to solve one 
question widerstandingly and alone, than to copy a score of answers from the 
book. What would the study of mental arithmetic be worth, if the pupil had 
the answers before him 1 What is a young man good for in the counting-roomf 
who cannot perform arithmetical operations without looking to the answer! 
"Ewery one pronounces him unfU to be trusted with business calculaUons, 
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Abt. 1 • Anything which can be multiplied, divided, or meoiured, 
b called Quantitt. Thus, lines, weight, time, number, <fec., are 
quantities. 

Obs. 1. A line ia a quantity, because it can be measured in feet and Inches ; 
weight can be measured in pounds and ounces; timej in hours and minutes; 
numbers can be multiplied, divided, &c. 

2. Color, and the operations of the mind, as love, hatred, desire, choice, &c., 
cannot be multiplied, divided, or m^asued, and therefore cannot properly be 
called quantities. 

3* Mathematics is the science of Qttantity, 

3* The fundamental branohes of Mathematics are, Arithmetie, 
Algebra, and Geometry. 

4* Arithmetic is the science of Numbers, 

5* Algebra is a general method of solving problems, and of 
investigating the relations of quantities by means of letters and 
signs. 

Obs. Fluxions, or the Differential and Integral CakuluSf may be considered 
as belonging to the higher branches of Algebra. 

6* Geometrg is that branch of Mathematics which treats of 
Magniticde. 

7 m The term magnitude signifies that which is extended, or 
which has one or more of the three dimensions, length, breadth, and 
thickness. Thus, lines, surfaces, and solids aie magnittules, 

auEST.—l. What is Qnantity 1 Give some examples of quantity. Oft«. Why is a Una 
a quantity ? Weight 1 Time ? Numbers? Are color and the operations of the mind 
qaantlties ? Why not 1 3. What is ICathematics t 3. What are the fundamental 
branches of mathematics ? 4. What Is Arithmetic t 5.AIfebra1 0. Geometry 1 7. What 
Is meant by magnitude 1 
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Ob8. 1. A line is a mngnitude, because it can be extended in length; a 
turfacej because it has length and breadth ; a solid, because it has length, 
breadth, and thickness. 

2. Motion, though a quantity, is not, strictly speaking, a magnitude ; for it 
has neither length, breadth, nor thickness. 

3. The term inagnUude is sometimes, though inaccurately, used as synony* 
mous with quantiU/. 

8« Trigonometry and Conic Sections are branches of Mathemat* 
ics, in which the principles of Geometry are applied to triangles, 
and the sections of a cone, 

9» Mathematics are either pure or mixed. 

In pure mathematics, quantities are considered, independently 
of any substances actually existing. 

In mixed mathematics, the relations of quantities are investi- 
gated in connection with some of the properties of matter, or 
with reference to the common transactions of business. Thus, in 
Surveying, mathematical principles are applied to the measuring 
of land ; in Optics, to the properties of light ; and in Astronomy, 
to the heavenly bodies. 

Obs. The science of pure mathematics has long been distinguished for the 
clearness and distinctness of its principles, and the irresistible conviction which 
they carry to the mind of every one who is once made acquainted with them. 
Tliis is to be ascribed partly to the nature of the subjects, and partly to the 
exactness of the definitions^ the axioms^ and the demonstralions. 

lO* A definition is an explanation of what is meant by a Uford, 
or phrase. 

Obs. It is essential to a complete definition, that it perfectly distinguishes th« 
thing defined, from everything else. 

1*1 • A proposition is something proposed to be proved, or 
required to be done, and is either a Theorem, or a Problem, 

1 3* A theorem is something to be proved, 

13* A problem is something to be done, as a question to be 
solved. 

QuBiT.— 06«. Why is a line a magnitude ? A surface ? A solid 1 Is motion a magni- 
tnda t Why noti 9. Of bow many kinds are mathematics 1 In pure mathematics how 
■M quantities considered ? How in mixed mathematics ? Obn For what is the science 
of pore maUiematics distinguished 1 10. What is a dednidon 7 Ob». What is essential 
to a complete definition 1 11. What is a proposition 1 13. A theorem 1 13. A problem I 



INT&ODUCTION. U 

Obs. 1. In the statement of eveiy proposition, wh^her thetHrem or problem, 
certain things must be given, or assumed to be true. These things are called 
the data of the proposition. 

2. The operation by which the answer of a problem is found, is called a 
solution. 

3. When the given problem is so easy, as to be obvious to every one without 
explanation, it is called a postuUUe. 

14* One proposition is contrary , or contradictory to another, 
when what is affirmed in the one, is denied in the other. 

Obs. a proposition and its contrary, can never hcfUi be true. It cannot be 
true, that two given lines are equal, and that they are not equal, at the same 
time. 

15* One proposition is the converse of another, when the order 
is inverted ; so that, what is given or sujpposed in the first, be- 
comes the concltision in the last ; and what is given in the last, is 
the concltision, in the first. Thus, it can be proved, first, that if 
the sides of a triangle are equal, the angles ^u*e equal ; and sec- 
ondly, that if the angles are equal, the sides are equal. Here, in 
the first proposition, the equality of the sides is given, and the 
equality of the angles inferred ; in the second, the equality of the 
angles is given, and the equality of the sides inferred. 

Obs. In many instances, a propositioin and its converse are both true, as in 
the preceding example. But this is not always the case. A circle is a figure 
bounded by a curve; but a figure bounded by a curve is not necessarily-a 
circle. 

1 6» The process of reasoning by which a proposition is showix 
to be true, is called a demonstration, 

Obs. a demonstration is either direct or indirect, 

A direct demonstration commences with certain principles or data which are 
admitted, or have been proved to be true ; and from these, a series of other 
truths are deduced, each, depending on the preceding, till we arrive at the truth 
which was required to be established. 

An indirect demonstration is the mode of establishing the truth of a propo- 
sition by proving that the supposition of its contrary, Involves an absurdity. 

Qjjxnr.— Obs. What is meant by the data of a proposition 1 By the solution of a 
problem 1 What is a postulate ? 14. When is one proposition contrary to another 1 
Ob», Can a proposition and its contrary both be true 1 15. When is one proposition th« 
ccmverse of another? Obs. Can a proposition and its converse both be true 1 16. What 
ki a demonstration 1 Obs. Of how many kinds are demonstrations? What is a dlxeet 
deoMBstntkm ? An indirect demonstration 1 



16 INTRODUCTION. 

This is commonly called redueUo ad absti/rdum. The ibrmer is the more com* 
mon method of conducting a demonstratiye argument, and ii the most satisfiio* 
tory to the mind. 

IT. A Lemma is a subsidiary truth or proposition, demon- 
strated for the purpose of using it in the demonstration of a 
theorem, or the solution of a problem. 

1 8* A Corollary is an inference or principle deduced from a 
preceding proposition. 

1 9* A Scholium is a remark made upon a preceding prop- 
osition, pointing out its connection, use, restriction, or extension^ 

30* An Hypothesis is a supposition, made either in the state- 
ment of a proposition, or in the course of a demonstration. 

AXIOMS. 

31* An Axiom is a self-evident proposition ; that is, a prop- 
osition whose truth is so evident at sight, that no process of 
reasoning can make it plainer. The following axioms are among 
the most common : 

1. Quantities which are equal to the sam^ quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equals, the 
turns will be equal. 

3. If the same or equal quantities are subtracted from equals, 
the remainders will be equal. 

4. If the same or equal quantities are added to unequals, the 
sums will be unequal. 

5. If the same or equal quantities are subtracted from unequals^ 
the remmnders will be unequal. 

6. If equal quantitiesC are multiplied by the same or equal 
quantities, the products will be equal. 

1, If equal quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quantity is both added to and subtracted from 
another, the value of the latter will not be altered. 

auKST.— 17. What is a lemma 1 18. What is a corollary 1 19. What is a schcdium 1 
90. What is an hypothesis? 31. What is an ajdomi Nam* fome of the most eommoa 
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9. If a quantity is both multiplied and divided by the same or 
an equal quantity, its value will not be altered. 

10. The ufhole of a quantity is greater than Apart 

*ll. The whole of a quantity is equal to the sum of all its parity 

SIGNS. 

22* Addition is represented by the sign {+), which is called 
pltie. It consists of two lines, one horizontal, the other perpen- 
dicular, forming a cross, and shows that the numbers between 
which it is placed, are to be added together. Thus, the expressicm 
6+8, signifies that 6 is to be added to 8. It is read, " 6 plus 8," 
or "6 added to 8." 

Obs. — ^The term pha ia a Latin w<hn1, originally ngnifying " more/' hence 
•* added to." 

33* Subtraction is represented by a short horizontal line ( — ), 
which is called minus. When placed between two numbers, it 
shows that the number after it is to be subtracted from the one 
before it. Thus, the expression 9 — 4, signifies that 4 is to be 
subtracted from 9 ; and is read, " 9 minus 4," or " 9 less 4." 

Obs. — The term mirms is a Latin word, signifying less, 

24* Multiplication is usually denoted by two oblique lines 
crossing each other (x), called the sign of multiplication. It 
shows that the numbers between which it is placed, are to be 
multiplied together. Thus, the expression (9X6), signifies that 
9 and 6 are to be multiplied together, and is read, " 9 multiplied 
by 6," or simply, " 9 into 6." Sometimes multiplication is de- 
noted by a point (•) placed between the two numbers or quanti- 
ties. Thus, 9.6 denotes the same as 9X6. 

Obs. It is better to denote the multiplication of figures by a cross than by a 
paint ; for the latter is liable to be confounded with the decimal point. 

34* a. When two or more numbers are to be subjected to the 
same operation, they must be connected by a line ( ) placed 

Quest.— 23. What is the sign of addition called? Of what does it consist ? What does it 
■how 1 Ohs. What is the meaning of the term plus ? S3. How is subtraction represented 1 
What is the sign of subtraction called 1 What does it show ? Obs. What does the term 
miniM signify 1 34. How is multiplicaUon nsually denoted 1 What does the sign of mnl. 
tlpUcation show 1 In what other way is mnltiplioatlon sometimes denoted 1 



IS iirrmoDucTioir. 

over iinnm, called a vinculum, or by a parenthesis ( ). Thus the 
expression (12+d)x2, shows that the sum of 12 and 3, is to be 
multiplied by 2, and is equal to 30. But 12+3X2, signifies 
Uuit 3 only is to be multiplied by 2, and that the product is^ 
be added to 12, which will make 18. 

35 • JJivmori is expressed in two ways : 

Firift, by a horizontal line between two dots (-•-), called the 
9it/n of diuiiftfm, which shows that the number before it, is to be 
divided by the number after it. Thus, the expression 24-7-6, 
signifies that 24 is to be divided by 6. 

Heeoful, division is often expressed by placing the divisor undtr 
the dividend, in the form of a fraction. Thus, the expression 
Vi shows tliat 36 is to be divided by 7, and is equivalent to 
36-^7, 

36« The equality between two numbers or quantities, is rep' 
resented by two parallel lines (=), called the eign of equality. 
Thus, th* •xpression 5+3»8, denotes that 5 added to 3 are 
flqual to $, It is read, " 6 pins 3 equal 8," or ''the sum of 5 
plus n is «<|ual to 8/' So 7+5=16—4=12. 



UvsMTr- {M, tt. WlMin two or mora niunberi mw to b« tnbjected to the same (^lemtion, 
WlMt tnwtt \m 4im« 1 99. In how nmiiy wiiyt to divtoioa ezprasfod t What is the lint 1 
Wbst Atm thin •)< n •htm 1 What to th« Mcond 9 9& How to the eqaality betweea tw« 
wumlien or qttiwUflM rtpf«Miit«4 1 



ARITHMETIC. 



SECTION I. 
NOTATION AND NUMERATION. 

Abt. 27 • Any single thing, as a peach, a rose, a book, is 
called a unit, or one ; if another single thing is put with it, the 
collection is called two ; if another still, it is called three ; if an- 
other, four ; if another. Jive, <fec. 

The terms, one, two, three, <fec., by which we express how many 
single things or units are under consideration, are the names of 
numbers. Hence, 

38* Number signifies a unit, or a collection of units, 

Obs. 1. Numbers are divided into two classes, abstract and amcrete. 

When they are applied to particular objects, as two pears, five pounds, ten 
dollars, &c., they are called concrete numbers. 

When they do not refer to any particular object, as when we say four and 
five are niiie^ they are called abstract numbers. 

2. Whole numbers are oi\An called integers. 

3. Numbers have various properties and relations, and are applied to various 
computations in the practical concerns of life. These properties and applica- 
tions are formed into a system, called Arithmetic. 

39* Arithmetic is the science of numbers. 

Obs. 1. The term Arithmetic is derived from the Greek word aritkmetike, 
which signifies the art oi reckoning by numbers. 

2. The aid of Arithmetic is required to make and apply calculations not 
only in business transactions, but in almost every department of mathematics. 



QuBST.— 27. What is a single thing called ? If another is pat with it, what is the col- 
lection called? If another, whatl What are the terms one, two, three, &c.l 28. What 
does number signify? Obs. Into how many classes are numliers dlirtd«d7 When are 
they called concrete? When abstract? To what are n ambers applied 1 39. Wh>tt ia 
Arithmetic 1 Oh». In what is the aid of arithmetic required 1 
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Kaniben are expressed by words^ by letten, and by figurm. 



NOTATION. 

30« The cart cf txpreumg numben by Utters or fibres, it 
tailed NoTATiox. There are two methods of notation in use, the 
Roman and the Arabic. 

31* The Roman method employ's seven capital letters, viz : I, 
V, X, L, C, D, M. When standing alone, the letter I, denotes 
one; V, five; X, ten; \j, fifty ; C, one hundred ; D,five hun- 
dred ; M, one thousand. To express the inten-ening numbers from 
one to a thousand, or any nimiber larger than a thousand, we re- 
sort to repetitions and various combinations of these letters. The 
method of doing this will be easily learned from the following 

TABLE. 



I denotes one. 


XXX denote 


thirty. 


n 


(« 


two. 


XTi 




forty. 


ni 


ti 


three. 


L 




fifty. 


IV • 


It 


four. 


LX 




sixty. 


r 


€i 


five. 


T,XX 




seventy. 


VI 


« 


six. 


T.YXX 




eighty. 


VII 


« 


seven. 


XC 




ninety. 


vin 


4€ 


eight. 


C 




one hundred 


a 


f( 


nine. 


CI 




one hundred and one. 


X 


tt 


ten. 


ex 




one hundred and ten. 


XI 


ft 


eleven. 


cc 




two hundred. 


XII 


tt 


twelve. 


ccc 




three hundred 


XIII 


(( 


thirteen. 


cccc 




four hundred. 


,»v 


tt 


fourteen. 


D 




five hundred. 


XV 


tt 


fifteen. 


DC 




six hundred. 


XVi 


tt 


sixteen. 


DCC 




seven hundred. 


XVII 


tt 


seventeen. 


DCCC 




eight hundred. 


XVIII 


tt 


eighteen. 


DCCCC 


1 (( 


nine hundred. 


XIX 


tt 


nineteen. 


M 




one thousand. 


XX 


tt 


twenty. 


MM 




two thousand. 


XXI 


tt 


twenty-one. 


MDCCCLV 


, one thousand eiffht 


XXII 


tt 


twenty-two, <fec. 


hundred and fifty-five. 


QVMT. 


-». 


How are nrnnben mx\ 


pressed 1 90. What is notntioii 1 How maay 



BMtkodf are theit la use 1 91. Wliat It employed by the Roman method I 
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Obs. 1. This method of expressing numbers was invented by the Ramans, 
and 10 therefore ccdled the Rovian Notaiion. It is now seldom used, except to 
lenote chapters, sectipns, and other divisions of books and discourses. 

2. The letters C and M, are the initials of the Latin words centum^ and 
miUc^ the former of which signifies a hundred^ and the latter a thovsand; for 
this reason it is supposed they were adopted to lepresent these numbers. 

3 1 • a. It will be perceived from the Table above, that every 
time a letter is repeated, its value is repeated. Thus I, standing 
alone, denotes one ; II, tioo ones, or ttoo, &c. So X denotes ten; 
XX, twenty, &c. 

When a letter of a less value is placed before a letter of a 
greater value, the less takes away its'own value from the greater ; 
but when placed after, it adds its own value to the greater. 

32* A line or bar ( — ) placed over a letter, increases its 
value a thousand times. Thus, V denotes ^we, V denotes five 
thousand ; X, ten ; X, ten thousan^], &c. 

Obs. 1. In the early periods of this notation, four was written II II, instead 
of IV ; nine was written Villi, instead of IX ; forty was written XXXX, 
instead of XL, &c. 

The former method is more convenient in performing arithmetical operations 
in addition and subtraction ; while the latter is shorter and better adapted to 
ordinary purposes. 

S. A thousand was originally written CIO, which, in later times, .was 
' changed into M ; five hundred was written 10 instead of D. Annexing to 
10 increased its value ten times. Thus, 100 denoted five thousands lOOOi 
fifty thousand, &c. 

3. Prefixing C and annexing to the expression CIO? makes its value ten 
times greater: thus, CCIOO denotes ten thousand; CCCIOOO, a hundred 
thousand. According to Pliny, the Romans carried this mode of notation no 
further. When they had occasion to express a larger number, they did it by 
repetition. Thus, CCCIOOO, CCCIOOO, expressed two hwndred thousand, &c. 

33* The common method of expressing numbers is by the 
Arabic Notation. The Arabic method employs the following ten 
characters or figures, viz : 

123466'7 8 90 

one, two, three, four, five, six, seven, eight, nine, zero. 

QvKBT.— Obs. Why U this method oalled Roman ? 31. a. What is the efiect of repeating 
a letter? If a letter of less value is placed liefore another of greater value, what is the 
efiect 1 If placed after, what? 32. When a line or bar is placed over a letter, how does 
K afibct its value 1 33. What is the common way of expressing numbers 1 How many 
tharBcten does this method employ 1 
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The first nine are called significant figures, because each one 
always has a value, or denotes some number. They are also 
called digits, from the Latm word digitus, which signifies a 
finger. 

The last one is called a cipher, or naught, because when stand* 
ing alone it has no value, or signifies nothing, 

Ob8. 1. It must not be inferred, however, that the cipher is usdess ; for when 
placed on the right of any of the significEint figures, it increases their valoe. 
It may therefore be regarded as an auxiliary digit, whose office, it will be seen 
hereafter, is as important as that of any other figure in the system. 

2. Formerly all the Arabic characters were indiscriminately called cipheng 
hence the process of calculating by them was called ciphering: on the 'same 
principle that calculating by figures is called figuring, 

34» It will be seen that nine is the greatest number that can 
be expressed by ang single figure in the Arabic system of Nota- 
tion. 

All numbers larger than nine are expressed by combining to* 
gether two or more of these ten figures, and assigning different 
values to them, according as they occupy different places. For 
example, ten is expressed by combining the 1 and 0, thus 10 ; 
eleven by two Is, thus 11 ; twelve by 1 and 2, thus 12 ; twenty, 
thus 20 ; thirty, thus 30 ; <&c. A hundred is expressed by com- 
bining the 1 and two Os, thus 100 ; two hundred, thus 200 ; a 
thousand by combining the 1 and three Os, thus 1000; two thou- 
sand, thus 2000 ; ten thousand, thus 10,000 ; a hundred thousand, 
thus 100,000; a million, thus 1,000,000; ten millions, thus 
10,000,000; (fee. Hence, 

35* The digits 1, 2, 8, <fec., standing alone, or in the right 
hand place, respectively denote units or ones, and are called units 
of the first order. 

When they stand in the second place, they express tens, or ten 
wies ; that is, their value is ten times as much as when standing 

dVBST.— What, are the first nine called 1 Why? Wliat else are they called ? What 
is the Utt one eailed 1 Why t Oba. Is the cipher useless ? What may it Im regarded % 
What is the origin of the term ciphering? 34. What is the greatest number that can bo 
expressed lyoiie flgiiri? How are larger numbers expressed? 35. What do the digits, 
1, t, 3, Aec, denote, when standing alone, or in the right hand place ? What are thof 
^MB called 1 What do they denote when standing in the second place 1 
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in the first or right hand place, and they are called units of the 
second order, 

.When occupying the third place, they express hundreds ; that 
is, their value is ten times as much as when standing in the sec- 
ond place, and they are called units of the third order. 

When occupying the fourth place, they express thousands; that 
is, their value is ieii times as much as when standing in the third 
place, and they are called units of the fourth order, <fec. Thus, it 
will be seen that, 

Ten units make one ten, ten tens make one hundred, and ten hunr 
dreds make one thousand ; that is, ^i in an inferior order are equal 
to one in the next superior order. Hence, universally, 

36* lumbers increase from right to left in a tenfold ratio; 
consequently each removal of a figure (me plcu:e toioards the left, in- 
creates its value ten times. 

Note. — 1. The nuipber which forms the ^0515, or which expresses the ralio 
of increase in a system of Notation, is called the Radix of that system. Thus, 
the radix of the Arabic notation is ten. 

2. The reason that numbers increase from rigkb to Ufty instead of left to 
right, is probably owing to the ancient practice of writing firom the right hand 
to the left. 

37 • The different values which the same figures have, are called 
simple and local values. 

The simple value of a figure is the value which it expresses 
when it stands alone, or in the right hand place. Hence the sim- 
ple value of a figure is the number which its name denotes. 

The local value of a figure is the increased value which it ex- 
presses by having other figures placed on its right. Hence the 
local value of a figure depends on its locality, or the place which 

Quest.— What is their value then? V7hat are they called 1 What is a figure called 
when it occupies the third place 1 What is its value then 1 What is it called when in 
the fourth place ? What is its value 1 How many units are required to make one ten 1 
How many tens make a hundred ? How many hundreds make a thousand 1 How many 
of an inferior order are required to make one of the next superior order 1 36. What is the 
general law by which numbers increase ? What eflect has it upon the valoe of a figure 
to remove it one place towards tlie left ? J^ote. What is the number called which forms 
the basis or the ratio of incmase in a system of notation ? What is the radix of the Arabic 
notation'? Why do numbere increase from right to leftl 37. What are the '«'»•- — * 
VAhies of the same figure called 1 What is the simple value of a figure ? What t 



KUMEHATtOI^, 



[Sect* I 



it occupies in relation to other numbers with which it is cofinected 
(Art. 35-) 

Obs. 1. Thin ffv^m of natation u calkd AroAtCj bM^auflC it ip supposed to 
have been iijv(?r»ieJ by the Arabs. 

2. It U aJ&o calW the dcam^ti stfsU^i, because ntimbert increase in & tei^ 
foW nitio. TJie tenn ttccmal \b ilerivoJ from the Latin won! dtcem.^ whkh «j- 
nlfiea teh» 

3, Th« rdrly liutory of llie At Abie notation is veileJ in ohscuntj. It ii UiA 
cpinion of some whoAc juilgmetit is cntitkcl to respeot, that it was invetileJ bj 
the phiIoflO[»hLTri of Imiijj, it vm^ jntroduf'f^J inUi Europe Iratn Ambia iiboot 
the eighlh ceiitu^t einil about the eleventh ci^ntury it came ttiia gcnt^rfJ uie, 
both in Knylrtnd iiud tiW tliL continent. 1*he application of tlie tenn digit lo 
tlie fiL^niUcunt ii^urcff, nnbnJft ntrong prcsunjptjvr eviilf'jif^c tliut the syBtt^tn hnd 
its ori;tjn in \h^ nnrttnt ntodc uf counting an J rcrkonin^ by mci^jii^ of the 
_fini^erji; nt^<J I but I be idea of (.^inployiiij^ tin tiharuclero, iosteati of tit-che oi 
any oth^r number^ wua nu^gtatcd by tlic number of Ungcra oml thuuibs on both 
haxias. (Art. 33.) 

NUMERATION, 

38, The art of reading numbera when (Tprassed by figurt^t U 
called Nu>n;jiATiON, 

The pupil will easily learn to read the largest numbers from the 
follovv^ing scheme^ called the 

NUltSaATIOK TABLE p 




g 



'5 



§ 



I 
I 



085, 876, 389, 7t?4, 301, mi, 918, GdD, 853, 133, 234, 579, 793, 4G5, C23, 



. I -^ 

Q ^ !-• p 



jtv. XIV xjir xii. XL X. IX. viu. vii, vr 



IV. in. 



a. 



30* The different orders of numbers are divided into periods 
of tliree fitrures each, hiifjinnin^ tit the right hand. The firat 
period^ which is occupied hy unttSj tens^ hundreds, ia called t^nif«^ 



QiTGiiT,— upon what dMBi Hhj liieat value of nOgun depeotJI Otta. Why ia OiIb systeoi 
of iwlHtJon caUeil ArnWt 7 >Vhiit lI.^ U U anmcUowa culltd? Vl'hy I Wllat do ytru 
By of Us etkrly history 1 When T^ns U InUr^^ducfft intti EariiMjl Wluil is Hio pM(»iMs 
urtrlfi ofLhi^iiyiatcm? Why wore laii chnnicUir^. mther thim any oihc^r niuiiber. adDpit^il ? 
33. Whnt Is Ncimoratton ? 30. How are the qttlqrfl of numhcra UividflJ T What is tbn 
ftnt period cjaied 1 Dy wliat is it occupied 1 



I 

[ 
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penW \ tlie second 18 occupied by thcueands, tens of tbonsands 
hundreds of thousands, and is called thou^nd^ period ; the tAiM 

U occupied by millions, tens of millions, hundreds of millions, and 
is called miUlons' period \ the fourth is occupied by billioiLs lens 
of billions, hundreds of billions, and is called bill hits' period ; and 
so otij the orders of each successive period being nnif^, tetig^ and 
hundreds. 

The £gTires in the table are read thus: 685 trededllions, 876 
duodecillions, 380 undecillions, 764 deeillions, 391 nonillions, B27 
octillions, 218 septillions, 040 sextiUioas So3 quintilHous, 123 
quadrillions, 234 irillioDs, 575 billions, 793 millions, 4G5 thou- 
Baiid, 5 hundred and twenty-three. 

Niiit. — 1. The term* thirteen^ ftmrU€}t^ Jipe^n^ &c., are obriouaTj derived 
from three and teo^ four Eiiid tcn^ five anj ten. wht^h by c^>MmcJioti bec^ortie 
ihirtc^n, iburlecnj fifken, and are therefoie E;i^ni£eunt of the nauitiere -ivhich 
Ihcy Uenoiu, The lemw devi^n iiod ttreivc^ are generr^llj r^sfntiJed as primitive 
wonJH^ at all CTGntBj Lhera ]s no jwrccptible analogy between tlicra and the 
nuiuberrf whidi tiity n^yta^ni. Harl tlie (eniis oju'fccji. and itcohm been 
adopted in their fiteud, ihc names would then have \^yn f^^giuBL'^nt of the 
numbers one and tt?n, two and ten ; ami their etymology wnulJ have been 
ekmilor to that of the auceeeding term^ 

The ter[n* ttccniy^ tAirt}/, forhj, &o^ were formed ftom two Wis, three t«lia, 
four tens, which were contracted into twenty, thirty, forty^ &c; 

The t^rma iK-tftiy-Pfie, hrciUy-^wo^ licen^y^hree^ ^S^-e,, are compounded of 
IweiLty und onRj twenty and two, Slc^ All the oilier nttml>trfl aa far as ninety- 
nine, are formed in a. similar manner, 

2, The terms ku-itflred^ thoumnd nnd 7iiiUu>tt are primitive words, and bear 
no analogy to the nuaibers wJiieh they denote. The nutwl^rfi between n hun- 
dred and a thousand i\re expressed by a repetition of the numbora billow a 
liun^Irtd, Th«« we say one hundred and one^ one hundred and Iwo^ one 
hundred and three ^ &c. 

3, The tennfl bilUflTL^ irilliim^ qua^rillitm^ &c., are formed irom million i^nii 
the Latin numcTala bis. (rss^ qiifiln^y &<.*. Thus, pre/i^tinff A/j to fniifi&it, by a 
flight eontrattion for tl« Bate of euphony, it becomes bitlifin ; preiiiin<r trrs la 
VtiUiif/ij it is easily contracted into trillion, &ie. The Latin word &f> signiiies 
two ; ties, three ; quftf'UOT^ four ; qniTiqut^ five ; sex, e\x \ sepUni, seven ; ncfo^ 
ci^bt ; Tioirtiij nine; fkcnnj tenj undedm, eleven ^ du&dcclm, twelve j Ircdccm^ 
thirteen. 

QOKHT.— What is thn sEcntiJ parnjcl callBcl ? By what otcinved T Whit u Ltie ihlfi 
ulled 7 Sij whft( occppieti t What is the ftjqrtb tailed 1 By vvhfll ficcupied 1 Wbst W 
tho Ti^h tailed } Uy whit oecuhtLed 1 B«peat the NumemiioD Table, tflQjtt^^l'o^ ^ ^)dil 
tlfht Land. ^ ^ 
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Higliar periods than thoee in the TnWe, maj be eoril/ (brftMsd by follcywmg 
the nlmve analogy. 

4, Tbe foregoing law, which assigiwi pqpeiior valuefl lo tliese tea charact^irgi 
fljCCorJiAg to the order ot place which thcj occupy ami the Uise of ao many 
derivative and compound wordj* in forming the nani(^fl of numbers, saves an 
int^oncclvahk amount of time and labor in learning Notation and Nmnei'ationp 
aa well as in their appHcadon. 

40* To r^d. Dumbcrfl wLicL are expressed by figtires. 

J^oint t/tefitr off into periods of three Jit/ures each ■ t/ten, he^nninff 
at l/tti left hdtidj rcfid Oic figures of each period in t/ie same manner 
as those of the ri</ht fiu/id j)erlod are rcadj and at i/te end of each 
period f pronounce its name, 

Oi)5i. ]. The learner must be eareful, in pointing it^^gixT^s, alwayn to begin 
ttt the rigftl hand ; and in rcfuling tiiem, to begin at the kft hand. 

^, Since thfl Rgures tn the first or right hand period alwayn denote unitOi 
ittt name U not pronounced. Hence ^ in reading fjgureS] when no period i^ 
mentioned, it is aiwaya iindeTstood to be iho nght hand, or unitjs' period. 



EXERCISES IS NVUERATION. 



^\tii. — In nnmeratmg large numbers, it is advisable for the pupil first 
apply to each flgure the name of the order which it occupi^if. Thus, beginning 
at the right hand, h« ihouM aay, " UnitBj tens, liundrcdBf^' &.Ch, and point 
the same time lo the figurea standing in the order which he mentions. 

Read the ftjllowbig numbers : 



ct t^H 

lin^ 
t at ] 



Ex. h 


3506 


11. 


706305 


21, 


067058713 ; 




6034 


12. 


1640030 


22. 


32100040 




5060 


13, 


830006 


23. 


106320000 




90Q21 


14. 


70900038 


24. 


780507031 




^3040 


15. 


3067300 


26. 


4003107 


6, 


4fi0302 


16, 


12604321 


26, 


29038450 


7. 


603260 


17. 


70003000 


27. 


1046347026 


8. 


130070 


18. 


161010602 


28. 


20380720000 


9. 


2021305 


19. 


803C7S30 


29, 


8503407039 


10. 


450C580 


20. 


400031266 


30. 


450670412463 



Que IT. — 11. Ffv>w doytm rehd namberv BKprened by flfuretl Oitr Wbora L«fln to 
polttL them of T Whenc U> rear] iheoi? D^i you iifDnoimcfl the Duno of tti« rl^ht hajul 
period 7 Wh«a no period Ij named, What l» imd«r»tood 1 
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120340079^0856 

43601000346000 

506302870045380 

42008120537002035 

653107843604898048 



81. 430812000641 I 36. 

32. 5200240301000 37. 
83. 98760000216 38. 

34. 82600381000000 39. 

35. 403070003462000 40. 

41. 210 256 0.31 402 385 290 845 381 467. 

42. 361 438 201 219 763 281 572829 318 278. 

41 • The method of dividing numbers mio periods of three fig- 
ures, was invented by the French, and is therefore caFed the 
French Numeration, 

The English divide numbers into periods of six %u^ef ^ in the 
following manner : 
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42356 1, 234826, 4793 



6 5 



Period I. 



According to this method, the preceding figures are read thus : 
423561 billions, 234826 millions, and 479365. 

Obs. 1. It will be perceived that the two methods agree as far as hundreds 
of millions; the fonner then begins a new period, while the latter continues on 
through thousands of millions, &c. 

2. The French method is generally used throughout the continent of Europe, 
OS well as in America, and has been recently adopted by some English authdrs. 
It is 'very generally admitted to be more simple and convenient than the Eng« 
lish method. 



QcsBT.— 41. What is the French method of nameratioii 1 What the English method t 
Oiii. Wmeh is ihe more simple and coavenlen: t 

2 



[■M-r 



Arts. 42-44.] notation. 29 

Obs. The great faciUiy with which lai^ numhen may be expnmed bodi 
m language and by %ures, is calculated to give an imperfect idea of their real 
magmt/ude. It may as^t the learner in forming a just conception of a miUiim^ 
a bmUm^ a trillion^ &c., to reflect, that to count a million, at the rate of a hun- 
dred a minute, would require nearly seventeen days often hoars each ; to cmuU 
a billion, at the same rate, would require more than forty-five yean; and to 
£OU7U a trillion, more than 45,662 years. 

43 • From the preceding illustrations, the learner will per- 
ceive that a variety of other systems of notation may be formed 
upon the same principle, having different numbers for their 
radices. Thus, if we wished to form a quinary system ; that is, 
a system in which the numbers should increase in a Jive-fold ratio^ 
or has Jive for its radixy it would require /(mr stgnijlcant figures 
and a cipher. Let the figures 1, 2, 3, 4, and 0, be the characters 
employed ; then five would be expressed by 1 and 0, and would 
be written thus 10 ; six by 1 and 1, thus 11 ; seven by 1 and 2, 
thus 12 ; eight by 1 and 3, thus 13 ; nine by 1 and 4, thus 14 ; 
ten by 2 and 0, thus 20 ; eleven by 2 and 1, thus 21, &c. 

44« In the binary or diadic system of notation developed by 
Leibnitz, there are two characters employed, 1 and 0. The cipher 
when placed at the right hand of a niunber, in this system, mul* 
tiplies it by tioo. Thus the number one is expressed by 1 ; two 
by 10; three by 11; four by 100; five by 101; six by 110; 
seven by 111; eight by 1000; nine by 1001; ten by 1010; 
eleven by 1011, &c. 

Obs. 1. In like manner other systems of notation may be fi>nned, ha^^ng 
three J four ^ six, eight, ttpelve, or any given number for their radix. 

When the radix is two, the system is called binary or diadic j when three 
it is called ternary; when four, quaternary; when five, quinary; when ear, 
senary; when seven, septenary; when eight, octary; when nine, rumary, &c. 

2. It should be observed that every system of notation, formed upon the 
foregoing principles, will require as many distinct characters, as there are units 
m the radix, and that one of them must be a cipher, and another a unit. 

For the method of changing numbers from the decimal to other scales of 
notation, and the converse, see Arts. 162, 163. 

Quest.— 43. Is the decimal notation the only system that can be formed on the sarae 
principles ? How would yoa form a quinary system of notation ? Write six in the qui* 
nary scale on the black-board. Write seven, nine, ten, eleven, twelve. Obs, How muxy 
•hMacteffs will any system formed upon this parinciple require ? 
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45 • Aboot the commencement of the second centuiy, Ptolemy 
introduced the sexagesimal notation^ which has sixty for its radix, 

Ods, 1. It is said that the Chinese and some other eastern nations now em- 
ploy this system in measuring time, using periods ofsixHeSy instead of centuries. 
Relics of the sexagesimal notation may also be seen in our divinon of the drck, 
and oitime, where the degree and hour are each divided into 60^minutes, the 
minute into 60 seconds, &c, 

2. The Roman notation seems to have been commenced with Y or five for' 
its radix, which was afterwards changed to X or ten. It may therefore be 
regarded as a kind of combination of the quinanj and decimal systems. 

46* Since the number eight may be divided and snb-diyided 
80 many times without a remainder, some contend that a system 
of notation having eight for its radix, would be preferable to the 
decimal system. 

Others claim that the duodecimal notation ; that is, a system 
with twelve for its radix, would be more convenient than either.* 
However this may be, the decimal system is so firmly rooted, it 
were hopeless to attempt a change. 

Obs. It may be doubted whether any other ratio of increase would, on the 
whole, be more convenient, than that of the present system. If the ratio were 
less, it would require more places of figures to express large numbers ; if the ratio 
were larger, it would not indeed require so many figures, but the operations 
would manifestly be more difificult than at present, on account of the numbers 
in each order being larger. Besides, the decimal system is sufiiciently compre- 
hensive to express with all desirable facility, every conceivable number, the 
largest as well as the smallest ; and yet it is so simple, that a child may under- 
stand and apply it. In a word, it is every way adapted to the practical ope- 
rations of business, as well as the most abstruse mathematical investigations. 
In whatever Ught, therefore, it is viewed, the decimal notation must be re- 
garded as one of the most striking monumentb of human ingenuity, and its 
beneficial infli^ei^ce on the progress of science and the arts, on commerce and 
civilizatiop, mi;st win fop its unknown author the everlasting admiration and 
gratitude of mankind. 

* Barlow's Theory of Numbers, Leslie's Philosophy of Arithmetic, Ediabiush Enef' 
•lopeOlm 



A&TS. 4&-50.] ADDmov. . 9^ 

SECTION II. 

ADDITION. 

Art. 49* Ex. 1. A man bought three lots oi land ; the first 
contained 23 acres, the second 9 acres, and the third 15 acres : 
how many acres did* he buy ? 

Solution. — 23 acres and 9 acres are 32 acres, and 15 are 47 
acres. Ans. 47 acres. 

Obs, It will be seen, that the solution of this example consists in finding a 
single number f which wSL exactly express the value of the several £;wen wum» 
bers united together, 

50* The process of uniting two or more numbers together, so 
ULS to form a single number, is called Addition. 

The answer, or the number thus found, is called the Sum or 
Amount, 

Obs. When the numbers to be added are edl of the same denominaiianf M 
all dollars, all pounds, &c., the operation is called Simple Addition, 

Ex. 2. A miller bought 7864 bushels of wheat of one man, 
4952 bushels of another, and 3273 bushels of another: how 
many bushels did he buy of all ? 

Write the numbers under each other, so that Operation, 

units may stand under units, tens under tens, 7864 

<fec., and draw a line beneath them. Then be- 4952 

ginning at the right hand or units, add each 3273 

column separately. Thus, 3 units and 2 units Ans, 16089 hu. 
are 5 imits, and 4 are 9 units. Write the 9 in units* place under 
the column added. Kext 7 and 5 are 12, and 6 are IS tens. But 
18 requires two figures to express it ; (Art, 34 ;) consequently it 
cannot all be written \mder its own column. We therefore write 
the 8 or right hand figure in tens' place under the column added, 
and reserving the 1 or left hand figure, add it with the hundreds. 
Thus, 1 which was reserved, and 2 are 3, and 9 are 12, and § are 
20 hundreds. Set the or right hand figure under the column 

QiTxsT.— 50. What U Addition 1 What isO^nswer called ? Obs. Whea the Bum 
bers to be added are all of the same denominatioii, what is the operatioa called 1 51. "*' 
Mden of figOres do yoa add together 1 
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added, and reserving the 2 or left hand figure, add it to the next 
column as before. Thus, 2 which were reserved and 3 are 6, 
and 4 are 9, and 7 are 16 thousands. Set the 6 under the col- 
umn added ; and since there is no other column to^ be added, 
"write the 1 in the next place on the left. 

51* It will be perceived in this example, that units are added 
to units, tens to tens, <fec. ; that is, figures of the same order are 
added to each other. All numbers must be added in the same 
manner. For, figures standing in different orders or colunms ex- 
press different vcUu^es ; (Art. 35 ;) consequently, they cannot he 
united together directly in a single sum. Thus, 3 units and 6 
tens will neither make eight units, nor eight tens, any more than 8 
oranges and 5 apples will make 8 apples, or 8 oranges. In like 
manner it is plain that *J tens and 2 hundreds will neither make 

tens, nor 9 hundreds. 

Obs. The object of writing units under units^ tens under tens^ &c., is to 
prevent mistakeB whksh might occur from adding different orders to each other. 

52* When the sum of a column does not exceed 9, it will be 
noticed, we set it under the column added but if it exceeds 9, 
we set the units or right hand figure imder the column added, 
and reserving the tens or left hand figure, add it to the ruxi 
column. In adding the last column on the left, we set down the 
whole sum, 

Obs. The process o^ reserving the tens^ or left hand figure, and adding it to 
the next column, is called carrying tens. ^** 

53* The principle of carrying may be illustrated in the follow* 
ing manner. 

Take, for instance, the last example, 
and adding as before, write the sura of 
each column in a separate line. Thus, 
the sum of the units' column is 9 units ; 
the sum of the tens' column is 18 tens, or 

1 hundred and 8 tens ; the sum of the 
hundreds' column is 19 hundred, or 1 
thousand 9 hundred ; the sum of the 16089 Amount. 

QuB8T.~Why not add figures of diiGNwnt ordeis together t 
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thousandB' column is 14 thousand. Now^ adding these results 
together as they stand, units to units, tens to tens, &c,, the amount 
is 16069 bushels, which is the same as in the solution above. 

Thus, it is evident, when the sum of a column exceeds 0, the 
right hand figure denotes units of the same order as the column 
added, and the tens or left hand figure denotes units of the next 
higher order. Hence, 

The reason we carry the tens or left hand figure to the next 
column, is because it is of the same order as the next column, and 
figures of the same order must always he added together, (Art. 61.) 

Obs. 1. The reason for setting down the whoU svm of the last or left hand 
Golnmn, is because there are no figures in the next order to which the left 
hand figure can be added. It is, in fact, carrying it to the next column. 

2. From the preceding illustration it will also be seen, that the object of 
beginning to add at the right hand is, that we may carry the tejiSj as we pro- 
ceed in the operation. 

5 4* From the preceding illustrations and principles we de- 
ilve the following 

GENERAL RULE FOR ADDITION. 

I. Write the numbers to be added, und^r each other ; so that 
units may stand under units, tens under tens, dtc, (Art. 61. Obs.) 

II. Begin at the right hand, and add each column separately. 
When the sum of a column does not exceed 9, tprite it under the 
column ; but if the sum of a column exceeds 9, write the units* 
figure under the column added, and carry the tens to the next 
column, (Arts. 62, 63.) 

III. Proceed in this manner through all the orders, and set down 
the whole sum of the last or left hand column, (Art. 63. Obs.) 

55* Proof. — Beginning at the top, add each, column down- 
wards, and if the second result is the same as the first, the work is 
supposed to be right. 

. auKST.— M How do yoa write nambers to be added ? Why place units under units, fcc. 1 
Where do you begin to add ? When the sum of a column does not exceed 9, what do yon 
d^ jjvith it 1 When U exceeds 9, how proceed ? What is meant by carrying the tens 1 
Why carry the tens to the next column 1 Why begin to add at the right hand ? Wh»t 
Ao you do with tSie sum of the last colunm 1 55. How is addition proved ? 
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Note. — ^The object of beginning at the top and adding downwards, is tiut 
the figures may be taken in a different order irom that in which thej wei« 
added before. The order being reversed, the presumption is, that any mistake 
which may. have been mode will thus be detected ; for it can hardly be sop* 
posed that two mistakes exactly equal will occur. 

56. Second Method, — Cut off the bottom line, and find the 
sum of the rest of the numbers ; then add this sum and the bot- 
tom line together, and if the second result is the same as the first, 
the work is supposed to be right. 

Note. — 1. This method of proof depends on the axiom, that the whoiU of a 
quantity is equal to the sum of ull its parts. (Ax. 11.) 

2. The method of cutting off the top line, and afterwards adding it to the 
■um of the others, is objectionable on account of adding the numbers in the 
same order as they were added in the solution. (Art. 55. Note.) 

57. Tkird Method. — From the amount^ subtract all the given numbers but 
one, and if the remainder is equal to the number not subtracted, the work may 
be supposed to be right. 

Note. — This method supposes the pupil to be acquainted with subtraction, 
before he commences this work. It is placed here on account of the con- 
venience of having all the methods of proving the rule tegcthcr. 

58* Fourth Method* — Cast the Os out of each of the given numbers sepa- 
rately, and place each excess at the right of the number. Then cast the 9s 
out of the sum of these excesses ; also cast the 9s out of the amount ; and if 
these two excesses are equal, the work may be supposed to be right 

Nole. — 1. This mode of proof is based on a peculiar property of the number 9. 
For its illustration and demonstration, see Art. IGl. Prop. 14. 

S. To cast the 9s out of a number, begin at the left hand, add the digits 
together, and, as soon as the sum is 9 or over, drop the 9, and add the remain- 
der to the next digit, and so on. For example, to cast the 9s out of 4686357, 
we proceed thus : 4 and 6 are 10 ; drop the 9 and add the 1 to the next figure. 
1 and 2 are 3, and 6 are 9 ; drop the. 9 as above. 3 and 5 are 8, and 7 are 
15 ; dropping the 9, we have G remainder. 

EXAMPLES FOR PRACTICE. 

59. Ex. 1. A man paid 2468 dollars for his farm, 1646 dollars 
for a house, 865 dollars for stock, and 467 dollars for tools : how 
much did he pay for the whole ? 

2. A produce merchant bought 6 cargoes of com ; the first con- 

CluKST.— JVo«e. Why add the columns downwards, instead of upwards 1 CJan addllfco 
1)6 proved by any other methods ? 

• WalUs* Arithmetic, Oxford, 1657. 
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tained 6725 bushels, the second 7208, tl^ third 5047, the fourth 
12366> and the fifth 10391 bushels: how milhy bushels did ibe 
buyt 

8. A tavern-keeper bought six loads of hay which we%hed as 
follows: 1725 pounds, 2163 pounds, 1581 pounds, 1908 pounds, 
2340 pounds, and 1879 pounds: what was* the weight of the 
whole ? 

4. A man gare 5460 dollars to his oldest son, to the next 4065, 
to the next 6750, to the next 8000, and to the youngest 7276 
dollars : how much did he give to all ? 

5. A merchant, on settling up his buisiness, found he owed one 
creditor 176 dollars, another 841 dollars, another 1356 dollars, 
another 2370 dollars, another 840 dollars : what was the amount 
of his debts ? 

6. The state of Maine contains 32400 square miles ; New Hamp- 
shire, 9500; VelTDont, 9700; Massachusetts, 7800; Rhode Island, 
1251 ; and Connecticut, 4789 : how many square miles are there 
in the New England States ? 

7. The state, of New York contains 46220 square miles ; New 
Jersey, 7948 ; Pennsylvania, 46215 ; and Delaware, 2068 : how 
many square miles are there in the Middle States ? 

8. The state ofMaryland contains 10755 square miles; Virginia, 
65700 ; North Carolina, 51632 ; South Carolina, 31565 ; Geprgia, 
61683; Florida, 56336; Alabama, 54084; Mississippi, 49356; 
Louisiana, 47413 ; and Texas, 100000 : how many square miles 
are there in the Southern States ? 

9. The state of Tennessee contains 41752 ; Kentucky, 40023 ; 
Olio, 40500; Michigan, 60537 ; Indiana, 35626 ; Illinois, 56506 ; 
Missouri, 70050; Arkansas, 54617; Iowa, 173786; and Wiscon- 
sin, 92930 : how many square miles are there in the Western 
States? 

10. What is the whole number of square miles in the United 
States? 

11. What is the sum of 75234+41015+19075+176+88850 
+10040? 

12. What is the sum of 260120+30402+7850+466000+ 
10046+65045? 

2* * 
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18. What is the turn of 85046+90045+412260+125^81+ 
4060+278048? 

14. What is the sum of 1600267+45086+4652+4780400+ 
90276+80760841 ? 

15. What is the sum of 45702125+67070420 +670856+ 
4230825+750642+8790845? 

16. What is the sum of 825760842+35620476+7800490+ 
467243+98371+6425+740 ? 

17. What is the sum of 2503+87621+475290+1223729+ 
10671840+275600312? 

18. What is the sum of 463270+2500+7200842+10271 + 
426345+6200705? 

19. What is the sum of 80429+7562345+700100+85261798 
4-4000101 + 3007002? 

20. What is the sum of 756+849+984+680+720+848+ 
657? 

21. What is the sum of 6457+29801+82406+7589+68489 
+101364+40745? 

i 22. Add together 786, 840, 910, 403, 783, 650, 809, 670, 408, 
810, and 652. 

23. Add together 16075, 250763, 7661, 830654, 298106, 
2587104, and 316725. 

24. Add together 256, 40, 751, 502, 75, 831, 26, 48, 621, 840, 
and 510. 

25. Add together 493742, 56710607, 23461, 400072, 6811004, 
8999003, and 26501. 

26. Add together 629405, 7629, 81000401, 268012, 1300512, 
890217, and 13268. 

27. Add together 286018, 4016702, 1971842, 6894680, 28945, 
and 2624302. 

28. Add together 460167, 296345, 84634123, 64205, 9678108 
and 1931466. 

29. Add together 432678902, 810046734, 2167005, 827861, 
and 298000428. 
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COUNTING-ROOM EXSBOISSS. 

60« To the accoimtaot as well as the mathematician^ aceuracj^ 
hadegp&^i^ss in adding^ are indispenaaile. These attaimneiits can 
be acqiuuped only by freq^ient exercise^ in footing up long ocda^QS 
of %ures. 

Note.-^l: Instead of sajing 4 and 8 are IB, and 2 are 14, 30. 

and 7 are 21, and 4 are 25, &«., a skilful accountaJit, per- jB6016 

forming the addition at a ^ance, simply pronounces the 25163 

rasults. Thus, four, twelve, twenty-one, thirty-one, (4-(-6 85057 

=10,) Uurty-seven, forty-seven, (7+3=10,) fifty-two. 13236 

2. When two or three figures taken together make 10, as 43026 
6 and 4, or 2, 3, and 5, &>c., it accelerates the process to 67084 
add their sum at once. A little practice will enable the 21167 
student to run up a long column of figures with as much 54042 
facilitj almost as he can count. 42158 

3. When the columns are long, accountants sometimes 24034 

set the figure to be carried below the other figure under the 459982 Ans, 
column added. Thus, the sum of the first, column in the 3045 Car. 

exaipple above being 52, set the 5 (the figure carried) be- 
low the 2. The sum of the second column being 48, set the 4 below the 8, &a 
This method saves much time in reviewing an operation, and also enables ui^ 
when intemi^ted, to resume the process where we left ofi*. 

Required the amount of each of the following examples: 



31. 


32. 


83. 


34. 


Dollan. 


Dollars. 


Yards. 


Pounds. 


2425 


46,519 


607,263 


421,636 


8282 


32,271 


.232,012 


810,101 


2793 


17,436 


211,849 


797,019 


2354 


81,587 


880,43a 


233,680 


4262 


28,333 


678,651 


124,402 


9158 


62,745 


231,349 


265|d53 
86^67 


2658 


23,052 


146,763 


8424 


20,158 


606,037 


618,041 


1266 


71,232 


760,165 


100,26a 


8742 


39,464 


857,676 


971,134 


2126 


18,648 


644,844 


636,920 


6387 


42,027 


276,232 


703,362 


^iw. 47872 


73,235 


803,383 


420,503 


Cur. 465 


24,103 


725*918 


«Vl,«l^ 
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85. 


36. 


87. 


88. 


»48,037 


460,375 


963,172 


849,652 


272,465 


841,681 


300,725 


861,728 


680,934 


239,724 


463,248 


412,881 


100,871 


763,256 


721,003 


685,408 


698,086 


437,891 


887,356 


872,545 


764,543 


825,432 


241,658 


406,223 


828,638 


285,678 


603,280 


294,867 


428,432 


310,720 


532,176 


811,286 


889,763 


403,521 


278,321 


676,087 


210,045 


687,489 


829,248 


218,744 


760,806 


824,061 


171,320 


764,868 


636,215 


530,724 


206,782 


805,216 


253,734 


623,452 


461,027 


436,720 


251,600 


487,638 


589,203 


828,284 


575,453 


290,731 


248,639 


217,486 


807,720 


803,256 


780,461 


592,801 


930,046 


731,463 


672,398 


248,762 


174,173 


379,574 


246,175 


781,446 


626,245 


823,156 


928,340 


429,374 


842,734 


928,348 


731,629 


684,569 



61« Accountants often acquire tbe habit of adding two col- 
umns of figures at a time. The power of rapid addition is easily 
acquired, and is well worthy the attention of the student. The 
following examples will illustrate the principle. 

89. What is the sum of 312817+527236+141626+462416 
+251818+234112? 



Taking the two right hand columns, we 
say, 12 and 18 are 30, and 15 are 45, and 
25 are 70, and 36 are 106, and 17 are 123. 
Set down the 23 under the columns added, 
and carry the 1 or left hand figure to the 
column of hundreds. Proceed in the same 
manner with the other columns. 



Operation, 
312817 
527286 
141625 
462415 
251818 
234112 
Ans. 1980023 
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(41.) (42.) 


(43.) (44.) 


(45.) 


(46.) 


21 22 


44 1325 


2610 


344235 


30 13 


20 1510 


1511 


402321 


11 40 


25 1314 


1021 


. 141511 


13 25 


17 3141 


1116 


201250 


20 14 


50 1016 


1513 


154036 


16 11 


14 2233 


4020 


132212 


34 33 


16 1224 


1316 


181714 


18 45 


28 2415 


1233 


213026 


12 12 


11 1830 


2515 


111817 


17 20 


14 1814 


1718 


161518 


23 18 


87 1621 


2142 


432733 


What was the amount of exports 


and imports < 


jf the United 


States in 1840, 


and of shipping in 1842 ? 






(47.) 


(48.) 


(49.) 


States. 


Exports. 


Imports. 


Shipping. 


Maine, . ] 


Dolls. 1,018,269 DoUs. 628,762 


T. 281,930 


N. Hampshire, 


20,979 


114,647 


23,921 


Vermont, 


305,150 


404,617 


4,343 


Massachusetts, 


10,186,261 


16,513,858 


494,895 


Rhode Island, 


206,989 


274,534 


47,243 


Connecticut, , 


618,210 


277,072 


67,749 


New York, . 


34,264,080 


60,440,750 


618,133 


New Jersey, . 


16,076 


19,209 


60,742 


Pennsylvania, 


6,820,145 


8,464,882 


113,569 


Delaware, 


37,001 


802 


10,396 


Maryland, 


6,768,768 


4,910,746 


106,856 


Dist. of Columbia, 753,923 


119,852 


17,711 


Virginia, 


4,778,220 


545,085 


47,536 


North Carolina, 


387,484 


252,532 


81,682 


South Carolina, 


10,036,769 


2,058,870 


23,469 


Georgia, 


6,862,959 


491,428 


16,636 


Alabama, 


12,854,694 


674,651 


14,577 


Louisiana^ 


34,236,936 


10,673,190 


144,128 


Ohio, 


991,954 


4,916 


24,830 


Michigan, 


162,229 


138,610^ 


12.323 


Florida, 


1,868,860 


190,728. 
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60. The appropriations of the Government of the United .States, 
for 1847, were as follows : for the Civil and Diplomatic expenses 
4,442,790 dolls.; for the Army and Volunteers 32,l7S,461 
dolls. ; for the Navy 9,307,958. dolls.; for the Post Office De- 
partment 4,145,400 dolls. ; for the Indian Department 1,364,204 
dolls. ; for the Military Academy 124,906 dolls.; for building 
Steam Ships 1,000,000 dolls. ; for Revolutionary and other Pen- 
sions 1,358,700 dolls.; for concluding Peace with Mexico 8,000, 
000 dolls.; for Light Houses 618,830 dolls.; Miscellaneous 
640,243 dolls. What was the amount of all the appropriations? 

62« It may sometimes be convenient for the learner, as well 
as gratifying to his curiosity, to be able to add numbers expressed 
by the Roman liTotation. 

61. A man paid MDOCCLXXXIII doUars for a £urm, 
DCCXXIIII dollars for stock, and CCCLXVIIII dollars for 
tools : how much did he pay for all ? 

Beginning at the right hand, we proceed thus : OperaUon, 

four Is and four Is are eight, and three Is makfi MDOCCLXXXIII dolb. 
eleven, which is equal to two Ys and I. We set • DCCXXIIII doHs. 

' down the I, and adding the two Vs to one V CCCLXVIIII dolls, 

makes fifteen, which is equal to X and V. Set- MMDCCCCLXXVI dolls, 
ting down the V, we count in the X with the 

other Xs, and find they make seven Xs or seventy, which is eXpneeed by L 
and XX. We set down the two Xs, and adding the L to the other Ls, it 
makes three Ls, or one hundred and fifty, which is expressed by C and L. 
Setting down the L, and counting the C with the other Cs, we have nine Gs 
or nine hundred, which is expressed by D and CCCC. We set down the four 
Cs, and counting the D with the other Ds, it makes three Ds or fifteen hun- 
dred, which is expressed by M and D. We set down the D, and adding tiie 
M to the other M, we have two Ms, which we s^ down on the left of the other 
letters. Hence, 

63* To add numbers expressed by the Roman Notation. 

Beginning at the right hind, comU all the letters cf each kind Uh 
gether ; set down the result, and carry on the principle that five Is 
maJce one V ; two Vs, one X ; five Xs, one L, &c. 

Obs. The teacher can extend the exercises in the Roman Notation as fiir 
as he may deem it expedient. A single example is sufficient to illustrate the 
pdnciple, and to show that the Roman is greuUof inferior to the Ar«,bic ^»M4h od 
ifkjtM adaptation to ImaflpB cakulationa. 
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SECTION III. 

SUBTRACTIOK. 

Abt. 65* Ex. 1. A mercliant bought Si barrels of flour, and 
afterwards sold 12 of them : how many barrels had he left? 
Solution. — 12 barrels from 37 barrels leave 25 barrels. 

Ans, 25 barrels. 

Obs. It will be perceived, that the object in this example, is to Jbid the dif- 
ference between two numbers. 

j66« The process of finding the difference between two numbers 
is called Subtraction. 

The differmce, or the answer to the question^ is called tiie 



Obs. 1. The number to be subtracted is sometimes called the suH/rakend^ 
and the number from which it is subtracted, the miiwuend, 

2. Subtraction, it will be perceived, is the reverse of addition. Addition 
wnUes two or more numbers into one single number ; subtraction, on the other 
hand, separates a number into two parts. 

3. When the given numbers are of the same denominationj the operation Is 
called Simple SubtracUon. (Art. 50. Obs.) 

Ex. 2. What is the difierence between 6364 and 9887 ? 

Write the less number under the greater. Operation, 
units under units, tens under tens, <fec. Then, 9387 

beginning at the right hand, proceed thus: 6364 

4 units from 7 units leave 3 units. Write 4023 Bern. 

the 3 in the units' place, under the figure subtracted. 6 tens 
from 8 tens leave 2 tens ; set the 2 in tens' place. 3 hundred 
from 3 hundred leave hundred ; we therefore write a cipher in 
hundreds' place. 5 thousand from 9 thousand leave 4 thousand ; 
set the 4 in the thousands' place. The answer is 4023. 

QuKST.— 66. What is subtraction 1 What is the difierenee or answer called ? OBc 
What is the nomber to be subtqicted sometimes called t The number tnm wUeh it Is 
mbtiacted 1 *Of wh»t M wbttactfoa the leveiae? Whsn the given nmiilMa •" ' ' ^ 
fsne denoniioatioii, what is the operation called t 
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67* It will be observed, that we subtract units from unitt, 
tais from tens, Ac. ; that is, we subtract figures of the same order 
from each other. This is done for the same reason that we add 
figures of the same order to each other. (Art. 51.) 

Obs. The less number is written under the greater, nmply fiir conyenienoe 
in ■ubtracting ; and units are placed under vniis, tens under tens, &c., to aToid 
mistakes which might occur fiom taking different orden firom each other. 

68* It often happens that a figure in the lower number is 
larger than that above it, and consequently cannot be taken 
from it. 

Ex. 3. What is the diflference between 94 and 66 ? 

Analytic solution. It is manifest that we cannot take 6 

94=80+14 units from 4 \mits, for 6 is larger than 4. 

56=60+6 To obviate this difficulty, we may take 

Bern. 38=30+8 1 ten from the 9 tens, and uniting it 

with the 4 units, the upper number will become 8 tens and 14 
units, or 80+14. Separating the lower nimiber into the parts of 
which it is composed, it becomes 5 tens and 6 units, or 50+6. 
Now, subtracting as in the last example, 6 from 14 leaves 8, 50 
from 80 leaves 30. The answer is 30+8, or 38. Or, we may 
simply take 1 ten from the 9 tens, and adding it, mentally, to iht 
4 units, say 6 from 14 leaves 8 ; set the 8 under the figure sub- 
tracted. Then, having -taken 1 from the 9 tens, we have but 8 
left, and 5 from 8 leaves 3. The answer is 38. 

Proof. — 38+56=94; that is, the sum of the remainder and 
smaller number being equal to the larger, the answer is right. 
Hence, 

69. When a figure in the lower number is larger than that 
above it ; take 1 from the next higher order in the upper number, 
and add it to the upper figure ; from the sum subtract the lower 
figure, and diminishing the next upper figure by 1, proceed as 
before. 

Obs. 1. The process of taking one from the next higher order and adding it 
to the figure from which the subtraction is to be made, is called borrowing ten. 
It is the reverse of carrying. 

ao«rr.-47. What ondeis of figinw do yM tuMiattlkoai Mck olkert %hf Ml nik- 
tPMt dlflbreat orden firom each othmrl 
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2. This method of borrowing, it will be seen, does not affect the differtnce 
between the two given numbers ; for, it is simply traiisposing a part of dim 
order to another order in the same number, which, it is obvious, will neither 
increase nor diminish its value, 

3. It may be asked, how can we take one from the figure in the next higher 
order, when that figure is a cipher ? How can nothing lend anything, and how 
can nothing be diminished hyon£? The explanation of this apparent contra- 
diction is this : when the next figure is a cipher, we go to the next higher 
column still, and take one, which, added to the figure in the next lower order, 
makes ten ; we then take one from the ten and add it to the upper figure, and 
proceed as before. 

7 0« Tliere is another method of borrowing, or rather of pay- 
ing, which, though perhaps less philosophical than the preceding, 
is more convenient in practice, especially when the figures in the 
next higher orders are ciphers. Thus, in the last example, adding 
10 to the upper figure, it becomes 14, and 6 from 14 leaves 8. 
Set down the 8 as before. Now, instead of diminishing the next 
upper figure by 1, if. we add 1 to the next figure in the lower 
number it becomes 6 tens ; and 6 from 9 leaves 3, which is the 
same as 5 from 8. The answer is 38, the same as before. Hence, 

71. When a, J^gure in the lower number is larger than jthat 
above it, add 10 to the upper figure, and to compensate this, add 
1 to the next left hand figure in the lower number. 

Obs. 1. This method of borrowing depends on the self-evident principle, 
that if any two numbers are equally increased, their difference will not be 
altered. That the two given numbers are equally increased by this process, 
is evident from the fact that the 1 added to the lower number is of the next 
superior order to the 10 added to the upper number, and is therefore equal 
to it. (Art. 35.) 

2. The reason that we borrow 10, instead of 8, or 12, or any other number, 
is because the rachx of the system of Arabic notation, is 10. (Art. 36. Note, 
1.) If the radix of the system were 8, it would be necessary to borrow 8; 
if 12, it would be necessary to borrow 12, &c. 

3. On account of borrowing, the learner will perceive it is always necessary 
to begin to subtract at the right hand. 

Ex. 4. A man bought a house for 23006 dollars, and sold it for 
21128 dollars : how much did he lose by his bargain ? 
Operation, Proof, 

Cost 23006 dolls. 21128 Less number. 

Rec'd. 21128 dolls. 1878 ReniaixiAigt. 

jins. 1878 doUs. 2300^ liax^eT u\fln 
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7 2* From the preceding illustrations and principles we derive 
the following 

GENERAL RULE FOR SUBTRACTION. 

I. Write the less number under llie greater, so that units may 
stand under units, tens under tens, dc. (Art. 67. Obs.) 

II. Beginning at the right hand, subtract each figure in the lower 
number from the figure above it, and set tlie remainder directly 
under the figure subtracted. (Art. 71. Obs. 3.) 

III. When a figure in the low^r number is larger than that above 
it, add 10 to the uppcf figure ; then subtract as before, and add 1 
to the next figure in the lou>er number, or consider the next upper 
figure 1 less than it is. (Arts. ^9, 7 1. Obs. 1, 2.) 

73. Proof. — Add the remainder to the smaller number ; and 
if the sum is equal to the larger number, the whrk is right. • 

Obs. This method of proof depends upon the principle, that the t^firenoe 
between two numbers being added to the less^ the sum must be equal to the 
grecder. Fot^ the difference and the less number are the two parts into vliidi 
the greater is separated, and the whole of a quantity is equal to the sum of aU 
its parts. (Ax. 11.) 

7 4. Second Method. — Subtract the remainfffs from the greater 
of the two given numbers ; and if the diflference is equal to the 
less nmnber, the work is right. 

75. Third Method. — Cast the 98 out of the larger number, and place the 
excess at the right. Next, cast the 9s out of the smaller number, and also 
out of the remainder ; then cast the 9s out of the sum of these two excesses, 
and if this last excess is the same as the excess of the larger number, the work 
may be supposed to be right. Thus, 

Ex. 5. From 7843 Excess of 9s in the greater number is 4 
Take 5675 " " " less " is 5 ^ 

Rem. 2m " " " remainder is 8 > Now, 8-f5=l3, 
and the excess of 9s in 13 is 4, the same as that of the greater number. 

dcEST.— 78. How do you write numbers for subtraction 7 Why write the less number 
under the greater 1 Why place units under units, Ice. 1 Where do yon begin to soblraet % 
When a figure in the lower line is larger than that above it, how do you proceed 1 What 
Is meant by borrowing ten 1 How many methods of borrowing arc mentioned t Illustrate 
the first method upon the black-board. How does it appear that this method of borrowing 
does not aflfect the difference between the two given numbers ? Explain the second me- 
thod. Upon what principle does this method depend 1 Why do you borrow 10, instead 
of 8, or 12, or any other number 1 Why do you begin to subtract at the right hand 1 
73. How is subtraction proved 1 Obs. Upon what principle does this method of proof do- 
pend 1 Can subtraction be proved by any other methods 1 
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Note, — ^Thu method of proof depends on the tame property of the number 
9, as that in addition. (Art 58. Note.) For, since the sum of the smaller 
number and remainder is equal to %e larger number, it follows that the 
excess of 9s in the larger number must be equal to the excess of 9s in the 
remainder and nnaller number together. 

EXAMPLES FOR PRACTICE. 

76* Ex. 1. A merchant bought a ship for 85270 dollars, and 
sold it for 42365 dollars : how much did he make by bis bargain ? 

2. A miller bought 46235 bushels of wheat, and ground 17251 
bushels of it : how many bushels had he left ? 

3. A speculator laid out 50000 dollars in wild land, and after- 
wards sold it at a loss of 19046 dollars : how much did he gist for 
his land ? 

4. A-man owning a block of buildings worth 155265 dollars, 
keeps it insured for 109240 dollars : how much would he lose in 
case the buildings should be destroyed by fire ? 

6. The distance from the Earth to the Sun is 95000000 of 
miles ; the distance of Mercury is only 3700000(^: how far is 
Mercury from th« Earth ? 

6. The importo of Massachusetts in 1840, were 16,513,858 
dollars, the exports were 10,186,261 dollars : what was the ex- 
cess of her imports over her exports ? 

7. The imports of New York in 1840, were 60,440,750 dol- 
lars, the exports were 34,264,080 dollars : what was the excess 
of her importi over her exports ? 

8. The imports of Pennsylvania in 1840, were 8,464,882 dol- 
lars, the exports were 6,820,145 dollars : what was the excess of 
her imports over her exports ? 

9. The imports of South Carolina in 1840, were 2,058,870 
dollars, the exports were 10,036,t69 dollars : what was the ex- 
cess of her exports overlier imports^ 

10. The imports of Alabama^in 1840, were 574,651 dollars, 
the exports were 12,854,694 dollars : what was the excess of her 
exports over her imports ? 

11. The imports of Louisiana in 1840, were 10,673,190 dol- 
lars, the exports were 34,236,936 dollars : what was the excess 
of her exports over her imports ? 





13. 


14 


, 




From 253760 


3856031 




Take 104523 


462 


702 


16. 


3576102—1750671. 




28. 


17. 


4006723—5001. 




29. 


18. 


3601900—1000000. 




80. 


19. 


5317004—3565. 




31. 


20. 


1000000 — 456321. 




32. 


21. 


2035024—27040. 




33. 


22. 


45563075 — 160001. 




34. 


23. 


67030001—300452. 




35. 


24. 


73266300—436020. 




36. 


20. 


86037431—735671. 




37. 


26. 


80200430—250. 




38. 


27. 


96531708-873625. 




39. 
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12. The tonnage of the United States in 1842, was 2069857, 
h 1846 it was 2500000 : what was the increase in 4 years ? 

15. 
64903670* * 
504089 
10000000—999999. 
99999999—100000. 
83567000 — 438567. 
40600056—7632. 
32. 56409250—1057245. 
20030000—72534. 
83175621—5256360. 
70301604—250041. 
86. 60050376 — 6849005. 
34200591—8888888. 
87035762—753017. 
95246300—9438675. 

40. From 6764+3764 take 6500+2430. 

41. Fmm 2800+8407 take 4251+3042. 

42. From 7305+4036 take 8297+1750. 

43. From 8404+7206 take 3201—1562.' 

44. From 6008+0270 take 5136—2352. 

45. From 0234+6850 take 9320 — 4783. 
40. From 8504—2573 take 4431—1735. 

47. From 7284—6362 take 6045— 57S9. 

48. From 0661—4680 take 7352—6178. 
40. From 8030—1763 take 2460+1743. 
60., From 7601—2846 take 1734+2056. 
61. From 0687—8401 take 3021 + 1754. 

62. A man havinfjf 66000 dollars, paid 7520 dollars for a house, 
02d0 dollam for furniture, 2375 dollars for a library, and iir- 
V^^nit^d the balanoo in bank stock : how much stock did he bay ? 

6Jt. A gi^nilomnn iivorth 103250 dollars, bequeathed 15200 dol- 
InrN nplnof^ to luM two Rona, 10500 dollars to his daughter, and to 
\\\n wife wi much as to his three children, and the remainder to a 
hoHpltiU ; how much did his wife receive, and how much the hos« 
pltalf 
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« 

* 64. A man bought three farms ; for the first he paid 6260 dol- 
lars, for the second 3585, and for the third as much as for the 
first two. He afterwards sold them all for 15280 dollars: did he 
make <h* lose by the operation ; and how much ? 

55. What number is that, to which 3425 being added, the simi 
will be 1*75250? 

66. A man being asked how much he was worth, replied, if 
you will give me 325263 dollars, I shall have two millions of dol- 
lars : how much was he worth ? 

57. A jockey gave 150 dollars for a horse, and meeting an ac- 
quaintance swapped with him, ^ving 3*7 dollars to boot ; meeting 
another, he swapped and received 28 dollars to boot ; he ^ally 
swapped again and gave 78 dollars to boot, and then sold his last 
horse for 140 dollars : how much did he lose by all his bargains ? 

58. A speculator gained 3560 dollars, and afterwards lost 2500 
dollars ; at another tirae he gained 6283 dollars, and then lost 
8460 dollars : how much more did he gain than lose ? 

69. A man bought a house for MDCCCCXXXVII dollars, and 
sold it for DCXVIIII dollars less than he gave : how much did 
he sell it for? 

Wc perceive that the IIII in the lower number Operation. 

cannot be taken from II in the upper number ; MDCCCCXXXVII dolls, 
we therefore borrow a V, which added to the II, DCXVIIII dolls, 

makes IIIIIII; then IIII from IIIIIII, leaves Ans. MCCCXVIII dolls. 
Ill, which we set down. Now since we have 

borrowed the V in the upper number, there are no Vs left from which we can 
take the V in the lower number. We must therefore borrow an X ; but X is 
equal to VV ; and V from VV leaves V, which we set down. Having bor- 
rowed an X from the upper number, there are but XX left, and X from XX 
leaves X. C from CCCC leaves CCC. D from D leaves nothing. And 
nothing from M leaves M. Hence, 

TT. To subtract numbers expressed by the Raman Notation. 

Write the less number under the greater; then, beginning at the right handj 
take the number in the lower line from thai expressed by the same letters in the 
tipper line, and set the remainder below. If the number in the lower line is 
larger than thai expressed lyy the same letters in the upper line, borrow a letter 
next higher and add it to the number in the upper line ; then subtract as before^ 
tbserving to pay when you borrow as in subtraction of figures. (Art. 72.) 

Obs. Other examples expressed by the Roman Notation, can be added by 
the teacher, if deemed expedient. 
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SECTION IV. 

MULTIPLICATION. 

Art. 79* Ex. 1. What will 3 melons cost, at 15 cents apiece T 

Soiutian, — If 1 melon costs 16 cents, 8 melons will cost 3 times 
15 cents ; and 3 times 15 cents are 45 cents. Ana, 45 cents. 

2. What will 4 sleighs cost, at 21 dollars apiece? 

Solution, — ^Reasoning as before, if 1 sleigh costs 21 dollars^ 4 
sleighs will cost 4 times as much ; and 4 times 21 doUars are 
84 dollars. Ans, 84 dollars. 

0b8. It is obvious that 3 times 15 cents is the same as 15 cents-f-lS oentt 
*)-15 cents, or 15 cents added to itself 3 times ; and 4 times 31 doHara is tiM 
same as 31 dolls.-f 31 doU8.4-3l d(^.+3l dolls., or 31 dollars added to itself 
. 4 times. 

80« This repeated addition, of a number or quantity to itadf, it 
called Multiplication. ** 

The number to be repeated, or multiplied, is called the MulH' 
plicand. 

The number by which we multiply, is called the multiplier ; 
and shows how many times the multiplicand is to be repeated. 

The numbfer produced, or the answer to the question, is called 
the product. Thus, when we say, 8 times 12 are 96, 8 is the 
multiplier, 12 the multiplicand, and 96 the product. 

81. The multiplier and multiplicand together are often called 
factors, because they make or produce the product. 

Obs. 1. The term factor is derived from a Latin word which dgnifies em 
agerU^ a doer^ w producer, 

2. When the multiplicand denotes things otone denomiiuxtion ordy^ the ape* . 
ration is called Simple MtUtiplication. 

QuK8T.~80. What is maltipllcatlon ? What is the number to be repeated called? 
What the number by which we multiply 1 What does the multiplier show? What Is 
the number produced called? 81. What are the multiplicand and multiplier togethrit 
«alled 1 Why ? Ob*. What does the term factor signify ? 
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7:; 


tHl.liM 


l;irt 


m 


Mr2 


l(W,ltfi^ 


'J(0|iM^l 


57LI 


^if^y 


Wtti 


:^^4 


344 


3ii0 


i& 


3d 


M 


7^j 


WJ^iM 


\:i\i 


ij'i 


171 


lUtJiitiift 


)fi^ 347,ai:fl 


i&O 


:m 


3/:t 


34J 


3iil 


SrM) 


MiiO 


6ii 


titi 


LOUriiU 


140 


i(iO 


Jtftl[ 


'MJ.itiO 


aioisiuoadu 


3Lkl 


\ii\i 


0411 


3uO 


.itW 


100 



Note. — This Table was invented by Pythagoras^ and is therefore sometimes 
called the Pythagorean Table. 

lliei^pil will find assistance in learning the Multiplication Table by oh- 
serving the following particulars. 

1. The several results of multiplying by 10 are. formed by simply adding a 
cipher to the ^gure that is to be multiplied. Thus, 10 times 2 are 20, 10 times 

3 are 30, &c. 

2. The results of multiplying by 5 terminate in 5 and 0, alternately. Thus, 
^ times 1 are 5, 5 times 2 are 10, 5 times 3 are 15, &«. 

3. The first nine results of multiplying by 11 are formed by repeating the 
figure to be multiplied. Thus, 11 times 2 are 22; 11 times 3 ore 33, &c. 

4. In the successive results of multiplying by 9, the right hand figure regu- 
larly decreases by 1, and the left hand figure regularly increases by 1. Thus, 
9 times 2 are 18 ; 9 times 3 are 27; 9 times 4 are 36, &€. 

83* Multiplying by 1, is taking the multiplicand once: thujs, 

4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand timce ; thus, 2 times 
4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times : thus, 
8 times 4, or 4+4+4=12, <fec. Hence, 



avifT.-aS. What U tt to multiply by 11 By 21 B^ %\ 
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Multiplying hy any whole number, is taking the multiplicand at 
many times, as there mre units in the multiplier. 

The application of this principle to fractional multipliers will 
be illustrated under fractions. 

Ob8. 1. From the definifion of multiplication, it is mnnifriit that the product 
is of the same kind or denomination as the multiplicand: for, repeating a num- 
ber or quantity does not alter its nature. Thus, if we repeat doUars, they are 
still dollars; if we repeat yards^ they are stiU yards, &c. Consequently, if the 
multiplicand is an abstract number ^ the product will be an abstract number; if 
money, the product will be money ; if barrels, barrels, dec. 

2. Every multiplier is to be considered an abstract number. In fomiliar 
language it is sometimes said, that the price multipUed by the weight will give 
the value of an article ; and it is often asked how much 25 cents multiplied by 
25 cents, &c., will produce. But these are abbreviated expressions, and are 
liable to convey an erroneous idea, or rather no idea at all. If taken hterally, 
they are absurd ; for multiphcation is repeating a number or qoantitj a certain 
number of times. Now to say that the price is repeated as many times as Ae 
given quantity is heavy, or that 25 cents are repeated 25 cents times, is non- 
sense. But wo can multiply the price of 1 pound by a number equal to the 
nurtit)€r of pounds in the weight of the given article, and the product will be 
the value of the article. We can also multiply 25 cents by the number 25 ; 
thnt in, rvytf^ai 25 cents 25 times, and the product is 625 cents. Construed in 
thin mnnnrr, the multiplier becomes an abstract numbcTj and the expiessbns 
hfivi« n ronniHtent meaning. 

Kx. «l. What will houses cost, at 2341 dollars apiece? * 

Wrilc Iho numbers on the slate as Operation. 

in tho marfj;in, and beginning at the 2341 Multiplicand 

right hand, proceed thus : 6 times 1 6 Multiplier, 

unit nro fl unitn ; write the 6 under the Ans. 14046 Dollars. 
flf(ure multiplied. 6 times 4 tens are 24 tens ; set the 4 or right 
hnnd figure under the figure multiplied, and carry the 2 or left 
luuul ligun^ to the next product figure, as in addition. (Art. 52.) 
tinjoH a hundreds, are 18 hundreds, and 2 to carry make 20 hun- 
dnuU : net the under the figure multiplied, and carry the 2 to 
tlm nt*xt product as before. 6 times 2 thousands are 12 thou- 
inndn, nnd 2 to carry make 14 thousands. Since there are no 

QuKMT.'-Whnt In It to multiply by any whole number 1 Obs. Of what denomination is 
the product 1 How rtoei UtU nppoarl What must every multiplier be considered 1 Caa 
yuu niulilply by a |lven wolghi, a uea«ure, or a lum of money 1 
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more figures to be multiplied, set down the 14 in full as in addi- 
tion. (Art. 53. Obs. 1.) The product is 14046 ddkrs. 

S3* The product of any two numbers will ke the same, which' 
ever factor is taken for the multiplier. TbUs, 

If an orchard contains'^S rows of trees, and ******* 
each row has 7 trees, as represented by the ******* 
stars in the margin, it is evident the whole ******* 
number of trees is equal eitlier to the number ******* 
of stars in a horizontal row repeated five timesy ******* 
or to the number of stars in a perpendicular row repeated seven 
times, viz : 35. For, 7X5=35, also 5X7 =35. 

Ob8. 1. It is moretsonvenient and therefore customaiy to place the larger num- 
ber for the multiplicand, and the smaller for the multiplier. Thus, it i^veasier 
to multiply 8468946 by 3, than it is to multiply 3 by 8468946, but the product 

would be the same. 

. »■' 

Ex. 4. What will 237 coaches cost, at 675 dollars apiece? 

Since it is not convenient to multi- Operaticn, 

ply by 237 at once, we multiply first 675 Multiplicand, 

by the 7 units, next by the 8 tens, 237 Multiplier, 

then by the 2 hundreds, and place 4725 cost 7 coaches, 

each result in a separate line, with . 2025* cost 30 ** 

the first figure of each line directly 1850** cost 200 " 

under that by which we multiply. 159975 cost 237 " 
Finally, adding these results togeth- 
er, units to units, <&c., we have 159975 dollars, which is the whole 
product required. (Ax. 11.) 

^ote. — When the multiplier contains more than one figure, the several pro- 
ducts of the multipliceuid into the separate figures of the multiplier, are called 
partial products. 

Obs. 2. The reason for placing the first figure of the several partial products 
under the figure by which we multiply, is to bring the saitie orders under each 
other, and thus prevent i^istakcs in adding them together, (Art. 51.) 

3. The several partial products are added together for the obvious purpose 
of finding the whole product or answer required. (Ax. 11.) 

Quest.— 83. Does it make any difference with the result, which pf the given noni*)ers 
Is taken for the multiplier 1 Obt. Which is usaally takea 1 Wh^ 1 

3 
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84* The principle of carrying the tens in multiplication is the 
Bame as in addition, and may he illustrated in a similar manner. 
(Art. 63.) Thus, 

Ex. 5. 9382 Mult'd. Or, separating the multiplicand into 

7 Mult'r. the orders of which it is composed, 

ir=units, 9382=9000+300+80+2, 

' 66*=tens, and 9000X7=63000 

21**=hunds. 300X7= 2100 

63***=thou. 80X7= 660 

65674 Product. 2X7= U 

Adding these results together, we have 65674 Ans, 
Obs. The reason for always beginning to multiply at the right hand of the 
multiphcand, is that we may carry the tens as we proceed in the operation. 

85* From this illustration it will he observed that units mul- 
tiplied into units produce units ; tens into units, or imits into tens, 
produce tens ; (Art. 83 ;) hundreds into units, or units into hun- 
dreds, produce hundreds, &c. Hence, 

86* When units are multiplied into any order whatevery the 
product will always he of the same order as the other figure. 

And universally, the product of any two integers is of the order 
next less than that denoted by the sum of the orders of the two given 
figures. Thus, hundreds into tens produce thousands, or the 4Qk 
order, which is one less than the sum of the two given orders. 

Obs. When the multiplier contains more than one iSgure, it is customaiy to 
begin'to multiply with its units' figure. The result however will he the same, 
if we begin with its hundreds or any other order of the multiplier, and place 
the first figure of the partial products, so that the same orders shall stand 
under each other. 



First Operation, 


Second Operation, 


1367 


1357 


3574 


3574 


4071 


4071 


6786 


6785 


9499 


9499 


6428 


6428 


4849918. Prod. 


4849918. Prod. 



QuifT.— S5. What do wiita into units prodaee 1 Units Into tens, or tens into unitt ? 
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Ex. 6. Wliat is the product of 5690 into 3008 ? 

After multiplying by the 8 units, we next Oj^aiian. 
multiply by the 3 thousands, since there are no 5690 

tens nor hundreds in the multiplier, and place 3008 

the first figure of this partial product under the 45520 

figiu^ 3 by which we are multiplying. 17070 

17115520 Am. 

87* From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. When the multiplier contains but one figure. 

Write the multiplier under the multiplicand, units under units, 
tens under tens, dc. (Art. 83. Obs.) 

Begin at the right ?Mnd and multiply each figure of the mul- 
tiplicand by the multiplier, setting doum the result cmd carrying as 
in addition, (Art. 84. Obs.) 

II. When the multiplier contains more than one figure. 
Multiply each figure of the multiplicand by each figure of the 

multiplier separately, beginning vnth the units, and write the par- 
tial products in separate lines, placing the first figure of each line di- 
rectly under the figure by which you multiply, (Art. 83. Obs. 2.) 
Finally, add the several partial products together, and the sum 
toill be the whole product, (Art. 83. Obs. 3.) 

88. Proof. — Multiply the multiplier by the multiplicand, 
and if the product thus obtained is the same as the other product, 
the work is supposed to be right, 

Obs. This method of proof depends upon the principle, that the product of 
any two numbers is the same, whichever is taken for the multiplier. (Art 83.) 

89. Second Method. — ^Add the multiplicand to itself as many 

duBST.— 86. When adits are multiplied into any order, what order is the product 1 
When any two Integers are multiplied together, of what order is the product ? 87. How . 
do yoa write the nmlbers for multiplication ? When the multiplier contains but one fig 
uve, how proceed 1 Why iMgin at the right hand of the multiplieand 1 When the mnltt • 
plier contains more than one figure, how proceed ? What is meant by partial products f 
Why place the first figure of each partial product under the figure by which yon multi- 
ply 1 What is to be done ^th the partial products ? Why add the several partial pro- 
ducts together 1 Why should this give the whole product 1 88. How is muitlpUcatiou, 
proved 1 Ob$. XHi what principle does this {noof depend 7 
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i\m99 MB then* anp umti in the multiplier, and if the amount ob- 
tained in <H)ual to the /wtxlMrf. the work is right. 

^W^ _Whcn \W moltiplivr b mu/r, thb k a TeTjconTcnicxit xrode ofprooC 

90. rAo>/ .V^fJkni. — Ciwt the 93 out of the multiplicand and 
nmUipUor : nudtiply thoir remaiudera together, and casting the 
«>9 out of their pnHiuct. set down the excess ; then cast the 
09 out of the Answer v^btamod. and if this excess be the same as 
that obtained fnun Uie multiplier and multiplicand, the work maj 
l>e oousidoreil ri^lit. 

Ex. t. MuUiply .%06 br ^6. 

Oi^^tti%m. Prwf, 

^0^ The exeess of 9s in the multiplicand is 7. 

3.Mt •« «« 9s " multiplier is 6. 

ii;i90 ?x«'^=3:>; and the excess (^ 9s is 8. 

^«9.^ 
rr\^t i)VU 140. The excess of 9s in the Ans. is also 8. 

tl 1 • >\»MrM Mt(Ai*^i. — Divide the product by one of the iac- 
tmut niul if the quotient thus arising is equal to the other &ctor, 
lUo >^'ovk U right. 

AWt^, -ThU inrthoil of prw>f «a]^KMW« the leaner to he acqtudnted with 
lUvUiou MhPt^ ho cuininriHH^a thUt work. (Ait. 57. Note.) It is mmpij re- 
VfrMlng t\w o)H^rntt(m, niul must obYHHulT tend us beck to the number with 
whiol) \vt> utAritnl : for> if a number is both muhipticd and divided hj the same 
DUuilH^r^ iU vnlut) wUl not he altered. (Ax. 9.) 

M« yifih ^kthiHl^—Vini, cast the lis out of the muhiplicaiid and muUi- 
])ller; iimUiitly their remainders together, cast the lis oat of the product, and 
net down the cxoeM ; then cast the Us out of the answer obtained, and if the 
exof HH is the same aa that obtained from the multiplier and multiplicand, the 
work is riglit, 

Notc^^l, This method depends on a peculiar property of the number 11. 
For its Airthor development and illustration, see Art. 161. Prop. 18. 

S. To cost the 1 Is out of a number, begin iH the right hand, mark the alter- 
nate figures ; then firom the sum of the figures marked, iasreased by 11 if 
necessary, take the sum of tliosc not marked, and the remainder will be the 
excess required. Thus to cast the Us out of 39475025, mark the alter- 
nate figures, beginmng at the right hand, 394'}5635, then the sum of 

■ ■ ■ » 

QucfT*'-*Caa mnltiplicatioa be proved by any other methodi I 
* Ls8Ue*s Philosophy 
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&-H)-f-7-f9=:21. Again, the sum of the others, ¥is: 2-|-&-f-i-i-3=14. Now 
81—14=7, the excess of lis. 

Or, as soon as the sum is 11 or over, we may drop the 11, and add the re- 
mainder to the next £git. Thus, 5 and 7 are 13; dropping the 11, 1 and 9 
are 10. Again, 2 and 5 are 7,^d 4 are 11 ; drop die 11, and there are 3 left 
Now, 10 — 3=7, the same excess as before. 
Ex. a Multiply 237956 by 3728. 

Operation. Proof. 

237956 Excess of lis is 4. > Now, 4X10=40 ; the excess of lis 
3728 " « 10. S in 40 is 7. 

Ans. 887099968 Excess of lis in the answer is also 7. 

KXAMPLSS FOB PRACTICE. 

93* Ex. 1. What will 435 acres of land cost, at 67 dollarB 
per acre ? 

2. What cost 573 oxen, at 63 dollars per head ? 

3. What cost 1260 tons of iron, at 45 dollars per ton ? 

4. If a man can travel 248 miles in a day, how far can he 
travel in 365 days ? 

5. If an army consume 645 pounds of meat in a day, how 
much will they consume in 116 days ? 

6. If 1250 men can huild a fort in 298 days, how* long would 
it take 1 man to do it ? 

7. How many rods is it across the Atlantic Ocean, allowing 
320 rods to a mile, and the distance to be 3000 miles ? 

8. What is the product of 463X45 ? 

9. What is the product of 348X62 ? 

10. What is the product of 793 X 86 ? 

11. What is the product of 75X42X66 ? 

12. What is the product of 7198X216 ? 

13. 31416X175. 22. 8320900X1328. 

14. 8862X189. 23. 17600X732. 

15. 7071X556. 24. 15607X3094. 

16. 93186X4456. 26. 7422153X468. 

17. 40930X779. 26. 9264397x9584. 

18. 12345X686. 27. 4687319X1987. 

19. 46481X936. 28. 9507340x7071. 

20. 16734X708. 29. 39948123X6007. 

21. 7576X7576. 80. 788S5a4ftXV 
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81. 57902468X5008. 87. 58763718X6754. 

32. 57902468X5080. 88. 73084163X7584. 

83. 57902468X5800. 39. 144X144X144. 

84. 12481632X1509. 40. 8851X3851X3851. 

85. 79068025X1386. 41. 79094451X764094. 
36. 92948789X7043. 42. 89548050X972800. 

CONTRACTIONS IN MULTIPLICATION. 

94* The general rule is adequate to the solution of all exam- 
ples that occur in multiplication. In many instances, however, 
by the exercise of judgment in appljring the preceding principles, 
the operation may be very much abridged, 

95* Any number which may be produced by multiplying two 
or morcf numbers together, is called a Composite Number. 

Thus, 4, 15, 21, are composite numbers; for 4=2X2; 15= 
5X3; 21=7X3. 

Ob8. 1. The f odors which, hang mukipfiecl together, produce a composite 
number, are Bometimes called the oompanetU parts of the number. 

2. The process of finding the factors of which a given number is composed, 
is called resolving the number into factors. 

Ex. 1. Resolve 9, 10, 14, 22, into their factors. 

2. What are the factors of 35, 54, 56, 63 ? 

3. What are the factors of 45, 72, 64, 81, 96? 

96* Some numbers may be resolved into more than two fac- 
tors; and also into different sets of factors. Thus, 12=2X2X3; 
also 12=4X3=6X2. 

4. What aie the different factors and sets of fact<M« of 8, 16, 
18,20, 24? 

5. What are the different factors and seto of facton of 27, 32, 
36, 40, 48 ? 

96* a. We have seen that the product of any two numbers is 
the same, whichever factor is taken for the multiplier. (Art 83.) 
In like manner, it may be shown that the product of any three or 

QuKBT.— 95. What is a composite nmnber t Ob». What are the factors which pRxioce U 
•ometimes called ? What is meant hj resolving a number into fkctors 1 96. Are Dmnten 
ever eoraposed of roove than two Actors 1 96. a. Whea three ornoie fHelon aio |» bt 
aoltlpUed tofeOier, does U nato uif dlflbraMe ia whiU ofdMr tlwy are t^koB t 
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more factors will be the same, in whatever order they are multi- 
plied. For, the product of two factors may be considered as one 
number, and this may be taken either for the multiplicand, or the 
multiplier. Again, the product of three factors may be consid- 
ered as one number, and be taken for the multiplicand, or the mul- 
tiplier, &c. Thus, 24=3X2X2X2=6X2X2=12X2=6X4= 
4X2X3=8X3. 

Cask 1. — When the multiplier is a composite number, 

6. "What will 2*7 bureaus cost, at 31 dollars apiece ? 
Analysis. — Since 27 is three times as much as 9 ; that is, 27=9 

X 3, it i& manifest that 27 bureaus will cost three times as much 
as 9 bureaus. 

Operation, 
Dolls. 31 cost of 1 B. Haying resolved 27 into the factors 

9 9 and 3, wo find the cost of 9 bureaus, 

Dolls. 279 cost of 9 B. then multiplying that by 3, we have 

3 the cost of 27 bureaus. 

Ddls. 837 cost of 27 B. 

7. What will 36 oxen cost, at 48 doUdrs per head ? 
5ofee«Mm.— 36=9X4; and 43X9X4^=1648 dolls. Ans. 

Or, 36=8X8X4; and 43X3X3X4=1648 dolls. Ans. Hence, 

97. To multiply by a composite number. 

Resolve the multiplier into two or more factors ; multiply the 
multiplicand by one of these factors, and this product by oTtother 
factor t avd so on fill yo« have multiplied by all the factors. The 

last product will be the answer required, 

Osa. The f<v:tars into which *. number may be resohed, must not be con- 
ibundt^c] with ihc par^j into which it may be separated. (Art. 53.) The former 
have refercnrc to mult i plication, the latter to addition; that ia^ factors mnst be 
multiplied together, but parts must be added togethS to produce the given 
number. Thus, 56 may be resolved into two factors, C^Rod 7 ; it may be sep- 
arated into two partSj 5 tens or 50, and 6. Now, 8>A=56, and 50-|-6=56. 

8. What will 24 horses cost, at 74 dollars a head ? 

CIdc«t,-^97. WlMa Uie roaltiplier is a composite number, how do yon proceed 1 <Xa 
What is the difference between the (kcton into which a number may be lefolved} awl * 
puts hito which it may be sepantedl 
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0. WliuL iwittL iti luigrihiMida uf tobacco, at 128 dollars a hogs- 

|ti. WImt rt»4t t'l^ uoroH nf land, ut 150 dollars per acre? 

J J . Ai Uii bltilliiign por weok. how much will it cost a family 

Ut liiiiiiit -iU Wuukii? 

I'i. II ii iimii tr)i\t)U lit {\w rate of 372 miles a day, how £ur 
tvill In; (lusitl ill (U ilttyH? 

1 •{. A I I liit (lulliu'ii |>cr tim, how much will 72 tODs of lead cost ? 
1 1 VVhiil 01 ml til pioi'i^Hof hn^uloloth, at 245 shillings apiece? 
\i\. Whut (vuiit H4 o)mi;\i;os. at 384 dollars apiece ? 

iUbU II. -U'A«i* /JWi MuHifiii^t i* 1 iriVA ciphers annexed to it 

UN. 1 1 J!! u t'umlaiwonUU ]^rmciple of notation, that each re- 
iihivul ul' a li^uio ouo plaoo towards the left, increases its value 
Uti tiiHf^ ; (Art. 30;) oonstHjuently, annexing ^ cipher to a number 
will inorniMO itn vahio fwi OWjt, or mu//«/>/y it by 10 ; annexing 
Imhi iMjihorA will inoivaso its valuo a humlred times, or multiply it 
by 100 ; annoxing thrrt ciphers will increase it a thousand times, 
or multiply it by 1000, Ac. Thus, 15 with a cipher annexed, be- 
coiuoH 150. and is the same as 15X10; 15 with tvfo ciphers an- 
nexod, becomes 1500, and is the same as 15 X 100 ; 15 with three 
ciphers annexed, becomes 15000, and is the same as 15X1000, 
d'c. Hence, 

99, To multiply by 10, 100, 1000, d:c. 
Amiex €ts many ciphers to the multiplicand as there are ciphers 
in the multiplier, atid the number thus formed will be the product 

required. 

Note.-^To annex means to i^ace o/^er, or at tha right htmd. 

16. What will 10 boxes of lemons cost, at 63 shillings per 
box? Ans. 630 shillings. 

17. How many bushels of com wiU 465 acres of land produce, 
at 100 bushels per acre? 

Quest.— 98. What is the effect of annexinft a cipher to a number? Two ciphers 1 
Three 1 Four 1 09. How do yon proceed when the maltiplier Is 10, 100, 1 000, Stc. 1 AM«. 
What to the meaning of the terra annex t 
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18. Allowing 365 days for a year, how many days are there in 
1000 years ? 

19. Multiply 153486 by 10000. 

20. Multiply 3120467 by 100000. 

21. Multiply 52690076 by 1000000. 

22. Multiply 689063457 by 10000000. 

23. Multiply 4946030506 by 100000000. 

24. Multiply 87831206507 by 1000000000. 

25. Multiply 67856005109 by 10000000000. 

Cass III. — When the multiplier has dphert on the right homd. 

26. What will 30 wagons codt, at 45 dollars apiece ? 

Ntfte. — Any number with cq>hen on its right hand, is obviously a composite 
number; the significant figure or figures being one factor, and 1, with the 
given, ciphers annexed to it, the other factor. , Thus, 30 may be resolved into 
the factors 3 and 10. We may thetefbre first multiply by 3 and then by 10, 
by annexing a cipher as above. 

Solution, — i5X3=135, and 136X10=1850 dolls. Ans. 

27. How many acres of land are there in 3000 farms, if each 
farm contains 475 acres ? 

Analysis, — 3000=3X1000. Now 476 X Operation. 

3=1425 ; and adding three ciphers to this 475 

product, multiplies it by 1000. (Art, 90.) 8 

Hence, Ans, 1425000 acres. 

100* When there are ciphers on the right of the nraltiplier. 

Multiply the multiplicand hy the eiffnificoM^ figures ofthemnlti-' 
plier, and to this product annex as many ciphers, as are found on. the 
right of the multiplier, 

Obb, It will be perceived iha,t this caae, combines the principles of the two 
preceding cases ; for, the multiplier is a composite number, and one of its fac- 
tors is 1 with ciphers aamexed to it. 

28. How much will 50 hogs weigh, at 375 pounds apiece? 

29. If 1 barrel of flour weighs 192 pounds, how much will 
600 barrels weigh ? 

80. Multiply 14376 by 25000, 

QuscT.— 100. When thsie ars dptaMs on tba right of tJm BUilttpUer, hpw do foa if» 
eeeAt Oftr. What priadplss does this case somUmI 

8* 
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91. Multiply 850084 bj 410000. 
M)}. MuUiply 4080426 by 6200000. 

i^AMK IV. •* When the multiplicand hoi ciphers on the rigJU hand, 

88. NVlmt will 87 Rhipn cost, at 20000 dolkn apiece? 

JWy*«*.'--euooo-:20Xl0O0. But the OperaHan. 

)u\uluot of two or mon^ factors is the same 21^00 

\\\ wimttnor ortior they are multiplied. 87 

(Art, l>0. II,) Wo therefore multiply 29 208 

i\V 87. aiul ti/w prtxluot by 1000 by adding 87 

thivo oipherA to it. Am. 1073000 doUs. 

TttooK. — 2UO00X 87=1073000, the same as before. Hence, 

I O I • When there are ciphers on the right of the multiplicand. 

Mnltiply the ei^ijiamt fibres qf the mulUplieand 5y the muU 
tijAifr, and to the product annex as many ciphers, as are found on 
ths ri^ht of the multipiica$id, 

Ow. When both tho multiplier and muhiplicand hsve dphen on the zigfat, 
mulU|)ly tho ugniflcant figures together as if there were nodpheis^andtotheif 
product annex as mahy ciphers, as are found on the right of both SatUaa, 

84. Multiply 2370000 by 52. 

85. Multiply 48120000 by 48. 
80. Multiply 356300000 by 74. 

87. Multiply 1623000000 by 80. 

88. Multiply 540000 by 700. 

Analysis, — 540000=54x10000, and Operation. 

700=7X100 ; we therefore multiply the 540000. 

significant figufcs, or the factors 54 and 700 



7 together, (Art. 96. cr,) and to this pro- Ans, 878000000 

duct annex six ciphers. (Art. 99.) 
89. Multiply 1563800 by 20000. 

40. Multiply 31230000 by 120000. 

41. Multiply 5310200 by 3400000. 

42. Multiply 82065000 by 8100000. 
48. Multiply 210909000 by 5100000. 

Qvsrr.— 101. When Ihere era elphen on the right of the mottlplicand* how proceed 1 
Olt. How, when there are clphen on Uie il|^t hoth of the molttpller and nralUpUcaiid T 
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1 02* There are other piethods of contracHn^ the operations in 
multiplication, which, in certain cases, may be resorted to with 
advantage. Some of the most useful are the following. 

44. How many gallons of water will a hydrant discharge in 13 
hours, if it discharges 2325 gallons per hour T • • 

Operation. Multiplying by the 3 units, we set the 

2325 X 1 3 first figure of the product one plaoe to the 

6975 right of the multiplicand. Now, since 

Ans, 30225 gallons, multiplying by 1 is taMng thef multipli- 
cand once, (Art. 82,) we add together the multiplicand and the 
partial product already obtained, and the residt is the answer. 

Proof. — 2325X13=30225 gallons, the same as above. Hence, 

103. To multiply by 18, 14, 16, <fec., or 1, with either of the 
other digits annexed to it. 

Multiply by the unite' figure of the multiplier, and write each 
figure of thejpartiql product one place to the rigJ^ of thai from 
whAch it arises ; finally, add the partial product to the multipli- 
cand, and the result will be the answer required. 

Note, — ^This method is the same, in effect, as if we actuaUy multiplied by the 
1 ten, and placed the first figure of the partial product under the figure by 
which we multiply. (Art 87. 11.) 

45. Multiply 3251 by 14. 46. Multiply 4028 by 17. 
41. Multiply 25039 by 16. 48. Multiply 50389 by 18. 
49. If 21 men can do a job of work in 365 days, how long 

wiU it take 1 man to do it ? 

Operation. We first multiply by the 2 tens, and set 

365X21 the first product figure in tens' place, then 

730 adding this partial product to the mtdtipli- 

Ans. 7665 days, cand, we have 7665, for the answer. 

P«ooT. — 365X21=7665 days, the same as above. Hence, 

104. To multiply by 21, 31, 41, <fec., or 1 with either of the 
other significant figures prefixed to it. 

Multiply by the tmuf* fifwe<^ihsfMAiifi\w^ oml wnUtihft^ 
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jig^rt '*/ t/u: partial jproduet in tena' plifce ; finmlly, mid tku par- 
iiai pnjduct to the multipiictmd, amd ike result mill U ike amtmr 
required. 

yutt.—Tht leaaoB of Ubs metiiod of controdioii m i rtlMri i ll y the nms 
as that of the preceiiiiig. 

50. Multiply 4275 by 31. 51. Multiply T504 by 41. 

52. Multiply 38256 by «1. 53. Multiply 70267 by 81. 

54. How much will 99 carriages coet, at 235 dolkn apiece ? 

Analym, — Since 1 carriage coats 335 Opert^titm. 

dollars, 100 carriages will cost 100 times 23500 price of 100 C. 
as much, which is 23500 dollars. (Art. 235 "of 1" C. 
99.) But we wished to find the cost 23265 " of 99 C. 
of 09 carnages only. Now 99 is 1 less 

than 100 ; therefore, if we subtract the price of 1 carriage from 
the price of lUO, it will give the price of 99 carriages. Hence^ 

lOS. To multiply by 9, 99, 999^ or any number of 9s. 

Anmx ai tfuimy eipheri to ike mulHplieand as there are 9s in the 
multiplier ; from the result subtract the given multiplicand, and 
the remaiwhr will be the answer required. 

iVrVc-^'rtu} rtfuon of tliU method ii obvious from the fact that annexing as 
many ciplinni to tho multipUcand as there are 9s in the imritiplier, multiplies it 
by 1 00, or rr|MiiiU it f/iwr mrre than is required; (Art. 99;) conseqnendy, sub- 
tractln|{ thn iiiulll|»ll<*nn<l flrom tlio number thus produced, must give the true 
answrr. 

5fl. Multiply 4701 by 90. 56. Multiply 6034 by 999. 

57. Multiply 7301 by 999. 58. Multiply 463 by 9999. 

59. Wlmt in tho product of 867 multiplied by 84 ? 

Analysis, — Wo first multiply by 4 in the usual Operation. 

way. Now, since 8= 4 X 2, it is plain, if the par- 867 

tial product of 4 is multiplied by 2, it will give 84 

the partial product of 8. But as 8 denotes tens, 3468X2 

the first figure of its product wil) also be tens. 6936 . ' 

(Art. 86.) The sum of tho two partial products 72828 Asis. 
will be the answer required. 

!<fote.^For the sake of convenience in multiplying, the factor 2 is plao^al 

llNlli|hl(^dii«pulialp(odiMstof4kWithth«di^ - 



Arts. 105, 106.] multiplication, 09 

60. What is the product of 987 by 486 ? . . 

OjperatUnt, 

987 Since 48=6 X 8, we multiply the partial prod- 

486 uct of 6 by 8, and set the first product figure 

6922 X 8 in tiMis' place as before. (Art. 86.) 
47376 

479682 Ans. 
Proof. — 987x486=479682, the same as above. Hence, 

106* When part of the multiplier is a composite number of 
which the other figure is Q,faxitor, 

First multiply hy the figure that is a factor ; then multiply this 
partial product by the other factor, or factors, taking care to unite 
the first figure of each partial product in its proper order, and 
their sum vnll he the answer required, (Art. 86.) 

Obs. When the figure in thousands, ten thousands, or any other column, is 
a factor of the other part, or parts of the multiplier, care must be taken to 
place the first figure of its product under the factor itself, and the first figure 
of each of the other partial products in its own order. (Art. 86.) 



(61.) 

2378 

936 


(62.) 

256841 

85682 


21402 X4 

85608 
2225808 An^. 


2064728 X7X4 
14383096 
. 8218912 * 



21993808512 Ans. 
63. Multiply 665 by 82. 64. Multiply 783 by 93. 

65. Multiply 876 by 396. 66. Multiply 69412 by 95436. 
67. 324325X54426. 68. 256721X85632. 

69. What is the product of 63 multiplied by 45 ? 
N<ae. — By multiplying the figures which produce the same order, and add- 
ing the results mentally, we may obtain the answer without setting down the 
partial productc 

First, multiplying the units into units, we set 

Operation, down the result and carry as usual. Kow, since 

63 the § ^ens into 5 units, and 3 units into 4 tens wiU 

46 both- produce the same order, viz : tens, (Art. 86,) 

1tB$5 AnB. we multiply them and add their produfiU t&sssl- 
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tallj. Thus, 6X5=30, •iiddx4=12; now, 30+12=42, and 1 
(to cany) makes 43. Finally, 6 X 4=24, and 4 (to cany) make 28. 

Paoor. — 63X45=2835, the same as before. Hence, 

1 07* To multiply any two numbers together without seCtiiig 
down the partial products. 

FirMt multiply the units together ; then multiply the figurtM 
which produce tens, and adding the products mentally, set down the 
resfilt and carry as usual. Next multiply the figures which produce 
hundreds, and add the products, ttc, as before. In like manner, 
perform the multiplications which produce thousands, ten thou- 
sands, d:c., adding the products of each order as you proceed^ and 
thus continue the operation till all the figures are multiplied, 

70. What is the product of 23456789 into 54321 ? 



Analytic Operation, 



2 3 



6 

4 



7 
3 



8 
2 



9 

1 



2X5 



2X4 
3X5 



2X3 
3X4 
4X5 



2X2 
3X3 
4X4 
5X5 



2X1 
3X2 
4X3 
5X4 
6X5 



3X1 
4X2 
5X3 
6X4 
7X5 



4X1 
5X2 
6X3 
7X4 
8X5 



5X1 
6X2 
7X3 
8X4 
9X5 



6X1 
7X2 
8X3 
9X4 



7X1 
8X2 
9X8 



8X1 
9X2 



9X1 



12 



6 



3 



6 9 



Explanation. — ^Having multiplied by the first two figures of the 
multiplier, as in the last example, we perceive that there are three 
multiplications which will produce hundreds, yiz : 7x1*8X2, and 
9X3; (Art. 86 ;) we therefore perform these multiplications, add 
their products mentally, and proceed to the next order. Again, 
there are four multiplications which will produce thousands, yiz: 
6X1, 7X2, 8X3,and 9X4. (Art. 86.) We perform thesemul- 
tiplications as before, and proceed in a similar manner through all 
the remaining orders. Ans. 1274196235269. "•■ 

Note. — 1 . In the loltitioii aboT«, the imiltiplicatioiui of the difTerent figmes an 
arranged in separate colomnfl, that the Tarkyas comMnationg which piodiico 
the aame ocder, may be aeen at a glance. In practice it is unneoeeaary to de- 
note Hwie moh^ficatioiis. The principfo being undenixiod. tlkB «m««i «f 
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eir 



multiplying and adding may eanly be carried oa in the mind, while the final 
product only is set down. 

2. When the factors contain but two or three figures each, this method 
is very simple and expeditious. A little practice THriU enable the student tb 
apply it with facility when the factors contain six or eight figures each, and 
its application.will afibrd an excellent discipline to the mind. It has sometimes 
been used when the factors contain twenty-four figures each; but it is doubt- 
ful Whether the attempt to extend it so far, is profitable. 



11. Multiply 25X26. 
73. Multiply 81X64. 
75. Multiply 194X144. 
77. Multiply 4825X2352. 



72, Multiply 64X54. 
74. Multiply 45X92. 
76. Multiply 1234X125. 
78. Multiply 6521X5312. 



1 08. By suitable attention, the critical student will discover, 
various other methods of abbreviating the processes of multipli- 
cation. 

Solve the following examples, contracting the operations when 
practicable. 



79. 


42634X63. 


99. 


12900X14000. 


80. 


60035X56. . 


100. 


64172X42432. 


81. 


72156X1000. 


101. 


26816678X81. 


82. 


42000X40000. , 


102. 


85X85. 


83. 


80000X25000. 


103. 


256X256. 


84. 


2667345X17. 


104. 


322X325. 


85. 


4300450X19. 


** 105. 


6234X2436. ^ 


86. 


9803404X41. 


106. 


48743000X637. 


87. 


6710045X71; 


107. 


81890420X85072. 


88. 


3466710X18. 


108. 


80460000X2703. 


89. 


7000541X91. 


109. 


2364793X8485672. 


90. 


4102034X99. 


110. 


1256702X999999. 


91. 


42304X999. 


111. 


6840005X91X61. 


92. 


50421X9999. 


112. 


4566J034X 17X61. 


92. 


67243X99999. 


113. 


788031245X81X16. 


94. 


78563X93. 


114. 


61800000X23000. 


95. 


34054X639. 


115. 


12563000X4800000. ' 


96. 


52156X766. 


116. 


91300203X1000000. 


97. 


41907X64486. 


117. 


680040000X1000000. 


98. 


26397X24648. 


118* 


4(K)0(K)00e0XVM^^ 
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SECTION V. 

DIVISION. 

Art. 110« Ex. 1. How many barrels of flour, at 8 dollars 
per barrel, can you buy for 66 dollars ? 

Analysis, — Since flour is 8 dollars a barrel, it is obyious you 
can buy 1 barrel as often as 8 dollars are contained in 56 dollars; 
and 8 dolls, are contained in 56 doUs. 7 times. Ans, 7 barrels. 

Ex. 2. A man wished to divide 72 dollars equally among 9 beg- 
gars : how many dollars woidd each receive ? 

Solution, — Reasoning as before, each beggar would receive as 
many dollars as 9 is contained times in 72 ; and 9 is contained in 
72, 8 times. Ans, 8 dollars. 

Obs. The learner will at once perceive that the object in the firit example, 
IS to find how many times one number is contained in another ; and that the 
object of the second, is to divide a given number into equal parts, but its solu- 
tion consists in finding how many times one number is contained in another, 
and is the JATTtf in principle as that of the first. 

111. The Process of finding how many times one number is 
contained in unother„is called Division. 

The nuQiber to be divided, is called the dividend. 

The number by which we divide, is called the divisor. 

The number obtained by division, or the answer to the question, 
is called the qtiotient. It shows how many times tl^ divisor is 
contained in the dividend. Hence, it may be said, 

112* Division is finding a quotient, which multiplied into the 
divisor, will produce thcdividend. 

Note, — The term qiiotient is derived firom the Latin word qucties^ which sig- 
nifies how ojtenj or hoiv m^ny times. 



aussT.— 111. What is division 1 What is the number to be divided called 1 The l__ 
ber by which we divide ? What is the' number obtained called 1 What does the qootlAiit 
ifaoWt tXk Whist tkenni^ division be laid to be 7 
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113* The number which is sometimes left after division, is 
called the remainder. Thus, when we say 5 is c<Hituned in 38, 
7 times, and 3 over, 5 is the divisor, 38 the dividend, 7 the quo- 
tient, and 3 the remainder. 

Ob8. 1. The remainder u of the same denomination as the dividend; for, it 
is a part of it. 

2. The remainder is always less than the divisor ; for, if it were iquoL to, 
or greaJber than the divisor, the divisor coukl be contained owx more in the 
dividend. 

114* It will be perceived that division is similar in principle 
to subtraction, and may be performed by it. For instance, to find 
how many times 7 is contained in 21, subtract 7 (the divisor) con- 
tinually from 21 (the dividend), until the latter is exhausted ; then 
counting these repeated subtractions, we shall have the true quo- 
tient. Thus, 7 from 21 leaves 14 ; 7 from 14 leaves 7 ; and 7 from 
7 leaves 0. Now by counting, we find that 7 has been taken from 
21, 3 times ; consequently, 7 is contained in 21, 3 times. Hence, 

Division is sometimes defined to be a short way of performing 
repeated stibtractions of the same number. 

Obs. 1. It will be observed that division is the reverse of multiplication. 

Multiplication is the repeated addition of the same nimiber ; division is the 

repeated s^ibtraction of ^e same number. The prodrul of the one answers to 

. the dividend of the otaer ; but the latter is always giveUj while the former is 

required. 

2. When the dividend denotes things of one denomination onty^ the opera- 
tion is called Simple Diviskm, c 

SHORT DIVISION. , ^ 

Ex. 3. How many hats, at 2 dollai« apiece, can be bought for 
4862 dollars? 

Operaticm. ^® write the divisor on the left of Ihe'divi- 

Divisor. DiYid. d'end with a curve line between them ; tneny 

2 ) 4862 beginning at the left hand, proceed thus : 2 is 

Quot. 2431 contained in 4, 2 times. Now, since the 4.de- 

docBT.— 1 13. Whftt is the number called which ts someUines left after division 1 O^s. Of 
wiMt denomination is the Tsmaioder 1 Why 1 Is the remainder gieater or leu than the 
divisor 1 Why 1 114. To what mle is division similar in principle 1 Obs. Of what is 
division the rr verse 1 WheB the dividend denotes thinfi of one denomlnattoa osAf ^ ^^\ 
Is the operation ealled 1 
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notes thousands, the 2 must be thousands ; we therefore write it 
in thousands' place, under the figure divided, d is contained in 
' 9, A times; and as the 8 is hundreds, the 4 must also be hun- 
dreds; hence we write it in hundreds' place, under the figure 
divided. 2 in 6, 8 times ; the 6 being tens, the 3 must also be 
tens, and should be set in tens' place. 2 in 2, once ; and since 
the 2 is units, the 1 is a unit, and must therefore be written in 
units' place. The answer is 2431 hats. 

lis* When the process of dividing is carried on in the mind, 
and the quotient only is written, as in the last example, the cperor 
tion is called Short Division. 

116* The reason that each quotient figure is of the same order 
as tho^^re divided, may be shown in the following maimer: 

Having separated the dividend 

Analytic Solution, of the last example into the orders 

4862=4000+800+00+2 of which it is composed, we per- 

2)4000+800+60+2 ceive that 2 » contained in 4000, 

2000+400+30+1 2000 times; for 2X2000=4000, 

Again, 2 is contained in 800, 400 

times^ for 2X400=800, <fec. Ans. 2431. 

Ex. 4. A man left an estate of 209635 dollars, to be divided 
equally among 4 children : how much did each receive ? 

Since the divisor 4, is not contained in 
Operation, 2, the first figure of the dividend, we find 

" 4)209635 how many times it is contained in the first 

Ans, 52408} dolls, two figures. Thus, 4 is contained in 20, 
5 times ; vnite the 5 under the 0. Again, 
4 is contained in 9, 2 times and 1 over ; set the 2 under the 9. 
Now, as we have 1 thousand over, we prefix it mentally to the 
6 hundreds", making 16 hundreds; and 4 in 16, 4 times. Write 
the 4 under the 6. But 4 is not contained in 3, the next figUi^, 
we therefore put a cipher in the quotient, and prefix the 3 to the 
next figure of the dividend, as if it were a remainder. Then 4 in 
85,. 8 times and 3 over ; place the 8 under the 5, and setting the re- 
mainder over the divisor thus i, place it on the right of the quotient: 
IMe.^To prefix means to place before, vtsiihtkfi hand. 



Arts. 115-118.] pivisiov. 69 

1 17* When tlie divisor is not contained in any figure of the 
dividend, a cipher most always be -placed in the quotient. 

Obs. The reason for placing a dpher in the qnotient, is to preserve the true 
local value of each figure of the quotient. (Art. 116.) 

1 1 8« In order to render the division complete, it is obvious 
that the whole of the dividend most be divided. But when there 
is a remainder after dividing the last figure of the dividend^ it 
must of necessity be smaller than the divisor, and cannot be di- 
vided by it. (Art. 113. Obs. 2.) We therefore represent the divi- 
sion by placing the remainder over the divisor, and' annex it to 
the quotient. (Art. 25.) 

Obs. 1. The learner will observe that in dividing we begin at the left hand, 
instead of the rights as in Addition, Subtraction, and Multiplication. The rea^ 
son is, because there is frequently a remainder in dividing a higher order, 
which must necessarily be united with the next lower order, before the division 
can be performed. 

2. The divisor is placed on the left of the dividend, and the quotient under 
it, merely for the saie of convenience. When division is represented by the 
sign -7-) the divisor is placed on the right of the dividend ; and when repre- 
sented in the form of a fraction, the divisor is placed under the dividend. 

LONG DIVISION. 

Ex. 5. At 15 dollars apiece, how many cows can be bought 
for 3526 dollars? 

„ . . , 1. . 1 1 i. 1. Operation, 

Having wntten the divisor on the left of mhwt. WTid. Qnot 

the dividend as Wore, we find that 15 is 15) 3525 (235 

contained in 35, 2 limes, and place the 2 on 30 

the right oi the dividend, with a curve line 52 

between them. We next multiply the di- 45 

visor by this quotient figure, place the prod- "Ts 

uct under the figures divided, and subtract *J5 

it therefrom. We now bring down the next 

figure of the dividend, and placing it on the right of the remaiudef 

6, we perceive that 15 is contained in 52, 3 times. Set the 3 on 

the right of the last quotient figure, multiply the divisor by it, and 

subtract the product from the figures divided afi before^ "^ 
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bring down the next, which is the last figure of the dividend, to 
the right of this remainder, and finding 15 is contained in 75, 
6 times, we place the 5 in the quotient, multiply and subtract as 
before. The answer is 235 cows. 

1 19* When the result of each step in the operation is wriiien 
dowHf as in the last example, the process is called Lono Diyisioh. 
Long Division is the same in principle as Short Division. The 
only di£forence between them is, that in the former, the result of 
each step in the operation is written down, while in the latter, 
w^ cany on the process in the mind, and simply write the quotient. 

Obs. 1. When the divisor contains but om figure^ the operation by Short 
Division is the most expeditious, and therefore should always be practiced ; 
but when the divisor contains two or more figures, it will generally be the most 
convenient to use Ldnig Division, 

2. To prevent mistakes, it is advisable to put a dot under each figure of the 
dividend, when it is brought down. 

3. The French place the divisor on the rigU of the dividend, and the quo- 
tient below the divisor,* as seen in the following example. 

£z. 6. How many times is 72 contained in 5904 ? 

Operation, 

5904 (72 divisor. The divisor is contained m 590, the 

576 82 quotient. first three figures of the dividend, 8 

144 times. Set the 8 under the divisor, 

144 multiply, &c., as before. 

Ex. 7. How many times is 435 contained in 262534 ? 

Operation. Since the divisor is not contained 

435)262534(603f|f .4n*. in the first three figures of the divi- 

^^IQ ' ' dend, we find how many times it is 

1534 contained in the first /ottr, the few- 

1305 est that will contiun it, and write 

229 rem. the 6 in the quotient ; then mnlti- 



QuEST.— 115. What is short division 1 119. What is long division 1 What is the dif- 
ference iMtween ttiem 1 

* Elements D* AriUunltiqiie, par M. BoardoB. AIm^ LacrQ4z*g Adthmetic, translated by 
■— *— -^ Farnur. 
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plying and subtracting as before, the remainder is 15. Bringing 
down the next figure> we have 15S to be divided by 436. But 
435 is not contained in 153 ; we therefore place a cipher in the 
quotient, and bring dowii the next figure. Then 435 in 1534, B 
times. Place the 3 in the quoti^it, and proceed as before. 

Ncie. — After the first Quotient figure is obtainedi for each Jigure of the dtpi^ 
dend which is brought dawn, either a sigmficant Jigure, or a cipher, most be pvt 
in the quotient, (Art. 117.) 

1 20* From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR DIVISION. 

I. When the divisor contains but one figure. 

Write the divisor on the left of the dividend, with a curve line 
hetween them. Begin at the left hand, divide successively each 
Jigure of the dividend hy the divisor, and place each quotient Jigure 
directly under the Jigure divided. (Arts. 116, 118. Obs. 1, 2.) 

Jf there is a remainder after dividing any figure, prefix it to 
the next Jigure of the dividend and divide this number as before ; 
and if the divisor is not contained in any Jigure of the dividend, 
place a cipher in the quotient and prefix this figure to the next 
one of the dividend, as if it were a remainder, (Arts. IIY, 118.) 

II. When the divisor contains more than one figure. 
Beginning on the left of the dividend, find how many times the 

divisor is contained in the feufest figures that will contain it, and 
place the quotient figure on the right of the dividend with a curve 
line between them. Then multiply the divisor by this figure and 
subtract the product from the figures divided ; to the right of the 
remainder bring down the next figure of the dividend and divide 
Ms number as before. Proceed in this moftmer till all the figures 
of the dividend are divided, 

auBtT.— 190. How do yoa write the namben for division 1 When the divisor eontalna 
hnt one figure, how proceed 1 Why place the divisor on the left of the dividend and the 
quotient under the figure divided 1 When there is a remainder after dividing a figure, 
what is to be done with it 1 When the divisor is not contained in any figuw of the divi- 
dend, how proceed 1 ~Why 1 Why begin to divide At the leA hand 1 Wlien the divisof 
eontains more than one figuroi how proceed 1 
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Whmever there is a remainder afUr dhndimg ike hut figwre^ 
write it aver the diviear and atmex it to the quotiemL (Art 118.) 

Dewumstraiwm. — ^The principle on which the operations in Diriaion depend, 
ii that a pari of the quotient is found, and the product of this part into the 
diTiior is taken from the diridend, showing how much of the latter xemains to 
be divided ; then anatktrfori of the quotient is found, and its product into the 
diTisor is taken from what remained before. Thus the op era tion proceeds till 
tile yekoU of the dividend is divided, or till the remaindtr is leas than ike dwiaor, 
(Art. 113. Obs.3.) 

On. When the diTisor is laife, the popil win find wdatimrf indcfenniBing 
the quotient figure, bj fin&ig how many times the fint figore of the divisor is 
contained in the firrt figure, or if neoessaiy, the fint two figures of the divi- 
dend. This will give pretty neariy the right figure. Some allowanoe must, 
however, be made for carrying from the product of the other figures of the di- 
visor, to the product of the fint into the quotient figure. 

181* Proof. — MuUiplif (he divisor by the quotient, to the 
product add the remainder, and if the sum is equal to the dividend^ 
the work is righL 

Obs. Since the quotient shows how many times the divisor is contained in 
the dividend, (Art. Ill,) it follows, that if the divisor is repeated as many times 
as there are units in the quotient, it must produce the dividend. 

El. 8. Divide 256329 by 723. 

Operation, 
723)256329(354ffJ Ans. 
2169 
3942 
3615 



Proof. 


723 divisor. 


854 quotient. 


2892 


8615 


2169 


387 rem. 


256329 dividend. 



3279 
2892 
387 rem. 

122« Second Method. — Subtract the remainder, if any, from 
the dividend, divide the dividend thus diminished, by the quotient ; 
and if the result is equal to the given divisor, the work is right. 

QuKBT.— When there is a remainder after dividing th» last figure of the dividend, what 
must be done with It ? 121. How is division proved 1 Ohs. How does it appear that the 
product of the divisor and quotient will be equal to the dividend, If the work Is right Y 
Can division be proved by any other methodt 1 
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1 23« Third Method. — ^First cast the 9s out of the divisor 
and quotient, and multiply the remainders together ; to the prod- 
uct add the remainder, if any, after division ; cast the 9s out of 
this sum, and set down the excess ; finally cast the 9s Qut of the 
dividend, and if the excess is the same as that ohtamed from the 
divisor ssid quotient, the work may be considered right. 

Note. — Since the diyisor aind quotient answer to the multiplier axid multipli- 
cand, and the dividend to the product, it is eiddent that the principle of casting 
out the 98 will apply to the proof of (fivision, as well as that of multiplication. 
(Art. 90.) 

194* Fourth Method. — Add the remainder and the reqpecfldye products of 
the divisor into each quotient figure together, and if the'^im is equal to th«i 
dividend, the work is right. 

Note. — This mode of proof depends upon the prindpte that the whole of a 
quantity is equal to the sum of aUiis parts, (Ax. 11.) 

135* F^fih Methoa. — First cast the lis out of th^. divisor and quotient, and 
multiply the remainders together; to the product add the remainder, if any, 
after division, and casting the lis out of this sum, set down the excess; 
finally, cast the lis out of the dividend, and if the excess is the same as that 
obtained from, the divisor and quotient, the work is right. (Art. 92. Note 2.) 

EXAMPLES FOR PRACTICE. 

12T* Ex. 1. A farmer raised 2970 bushels of wheat on QQ 
acres of land : how many bushels did he n^se per acre ? . 

2. A garrison consumed 8925 barrels <rf flour in 1(J5 days : 
how much was that per day ? 

3. The President of the United States receives a salary of 25000 
dollars a year : how touch is that per day ? 

4. A drover paid 2685 dollars for 895 head of cattle : how 
much did he pay per head ? 

5. If a man's expenses are 3560 dollars a year, how mu(Jh are 
they per week ? 

'6. If the annual expenses of the government are 27 millions 
of dollars, how much will they be per day ? 

Y. How long will it take a ship to sail from New York to 
Liverpool, allowing the distance to be 8000 miles, and the ship 
to sail 144 miles per day ? «< 

8. Sailing at the same rate, how long would it take the same 
ship to sail round the ^be» a distance of .25000 miles ? ^ 
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10. 


478S9-f-42. 


25. 


1203033-^327. 


11. 


75043-r52. 


26. 


1912500-t-425. 


12. 


93840-T-63. 


27. 


51846i3-r-102. 


13. 


421645-T-74. . 


28. 


301140-^478. 


14. 


325000-=-86. 


29. 


8893810-T-37846. 


15. 


400000-^96. 


30. 


9302688-^-14356. 


16. 


999999-t-47. 


31. 


9749320-r-365. 


17. 


352417-T-29. 


82. 


3228242-^5734. 


18. 


4^981H-251. 


33. 


75843639426-r-8598. 


19. 


423405-=-485. 


34. 


65358547823-^2789. 


20. 


165l2-f-3«.* 


35. 


102030405060-T- 123456. 


21. 


304916H-6274. 


36. 


908070605040—654321.. 


22. 


12689-M45. 


37. 


1000000000000000-r 111. 


23. 


145260-=- 1345. 


38. 


1000000000000000-r- 1 111. 


24. 


147735-r3283. 


39. 


1000000000000000-=- 11111. 



CONTRACTIONS IN DIVISION. 

138* The operations in division, as well as those in multipli- 
cation, may often be shortened by a careful attention to the appli- 
cation of the preceding principles. 

Case 1. — When the divisor is a eomponte number, 

Ex. 1. A man divided 837 dollars equally among 27 persons, 
who belonged to 3 families, each family containing 9 persons : 
how many dollars did each person receive ? 

Analysis. — Since 27 persons received 837 dollars, each one 
must have received as many dollars, as 27 is contained times in 
837. But as 27 (the number of persons), is a composite number 
whose factors are 3 (the number of families), and 9 (the number 
of persons in each family), it is obvious we may first find how 
many dollars each family received, and then how many each per- 
son received. 

Operation, If 3 families received 837 

8)837 whole smn divided. dollars, 1 family must have 

-0)279 portion of each Fam. received as many dollars, ai 

Ans, 31 " " " person. 3 is contained times in 837 ; 

ind 3 in 837, 279 times. That is, each feunily received 279 dollars. 
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Again, if 9 persons, (the number in each family,) received 279 dol- 
lars, 1 person must have received as many dollars, as 9 is con« 
tained times in 279 ; and 9 in 279, 31 times. Ans, 31 dollars. 

Proof. — 31X27=837, the same as the dividend. Hence, 

1 29« To divide by a composite number. 

1. Uivide the dividend by one of the factore of the divisor, then 
divide the quotient thus obtained by another factor ; amd so on till 
all the factors are entftloyed. The last quotient will be the answer. 

II. To find the true remainder. 

If the divisor is resolved into but two factors, multiply the last 
remainder by the first divisor, to the product add the first remain- 
der, if any, and the result will be the true remainder. 

When more than two factors are employed, multiply each re- 
mainder by all the preceding divisors^ to the sum of their prod' 
ucts, add the first remainder, and the result will be the true re- 
mainder, 

Obs. 1. The true remainder may also be found by multiplying the quotient 
by the divisor, and subtracting the product from the dividend. 

2. This contraction is exactly the rcu^rse of that in multiplication. (Art. 97.) 
The result will evidently be the same, in whatever order the factors are taken. 

2. A man bought a quantity of clover seed amounting to 507 
pints, which he wished to divide into parcels containing 64 pints 
each : how many parcels can he make ? 

iVbte.— Since 64=2x8X4, we divide by the factors respectively. 
Operation, 
2)507 

8)253—1 rem = 1 pt. 

4 )31—5 rem. Now 6X2 =10 pts. 
7—3 rem. and 3X8X2 = 48 pts. 
Ans, 7 parcels, and 69 pts. over. 69 pts. True Rem. 

Denuynstration.—l. Dividing 507 the number of pints, by 2, gives 253 for the 
quotient, or distributes the seed into 253 equal parcels, leaving 1 pint over. 
Now the unit* of this quotient are evidently of a different valve from those of 
the given dividend; for since there are but half as many parcels as at first, it 

ansiT.— 129. How proeaed when the divisor is a eomposite nnmber 1 How find the 
traeremaindeil 

4 
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U plain that each parcel must contain 2 pints, or 1 quart ; that is, ereiy unil 
of the fint quotient contains 2 of the units of the given dfiyidend ; consequently, 
every unit of it that remains will contain the same ; (Ait 113. Obe. 2;} then- 
fore this remainder must be multiplied by 3, in order to find the units of the 
given dividend which it contains. 

2. Dividing the quotient 253 parcels, by 8, will distribute them into 31 other 
equal parcels, each of which will evidently contain 8 times the quantity of the 
preceding, viz : 8 times 1 quart =8 quarts, or 1 peck; that is, every unit of the 
second quotient contains 8 of the units in the first quotient, or 8 times 2 of the 
units in the given dividend; therefore what remaitt of it, must be multiplied 
by 8x2, or IG, to find the units of the given dividend which it contains. 

3. In like manner, it may be tfhown, that dividing by each successive factor 
reduces caeh quotient to a class of units of a higher value than the preced- 
ing ; that every unit which remains of any quotient, is of the same value as 
that quotient, and must therefore be multiplied by all the preceding divisors, in 
order to find the units of the given dividend which it contains. 

4. Finally, the several remainders being reduced to the same units as those 
of the given dividend according to the rule, their sum must evidently- be the 
true remainder. (Ax. 11.) 

3. How many acres of land, at 35 dollars an acre, can you buy 
for 4650 dollars ? 

4. Divide 16128 by 24. 6. Divide 25760 by 56. 
6. Divide 17220 by 84. 7. Divide 91080 by 72. 

Casb II. — When the divisor is 1 with ciphers annexed to iU 

130* It has been shown that annexing a cipher to a nuntber 
increases its value ten times, or multiplies it by 10. (Ai^. 08.) 
Reversing this process ; that is, removing a cipher from the'""right 
hand of a number, will evidently diminish its value ten tim^, or 
divide it by 10 ; for, each figure in the number is thus restored 
to its original place, and consequently to its original value. Thus, 
annexing a cipher to 15, it becomes 150, which is the same as 
15X10. On the other hand, removing the cipher from 150, it 
becomes 15, which is the same as 150-f-lO. 

In the same manner it may be shown, that removing two ciphera 
from the right of a number, divides it by 100; removing three, di- 
vides it by 1000 ; removing /ot*r, divides it by 10000, <kc. Hence, 

dnssT.— 130. What Is the effect of annexing a cipher to a munber ? What is the eftct 
•f lemoving a cipher from the right of a number ? How does this appear 1 
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131. To divide by 10, 100, 1000, &c. 

Cut off as many figures from the right hand of the dividend as 
there are ciphers in the divisor. The remaining figures of the div- 
idend will be the quotient, and those cut off. the remainder, 

8. In cme dime there are 10 cents : how many dimes are there 
in 200 cents ? In 340 cents ? In 560 cents ? 

9. In one dollar there are 100 cents': how many dollars are 
there in (S5000 cents ? In 765000 cents ? In 4320000 cents ? 

10. Divide 26750000 by 100000. 

11. Divide 144360791 by 1000000. 

12. Divide 582367180309 by 100000000. 

Case III. — When the divisor has ciphers on the right hand, 

13. How many hogsheads of molasses, at 30 dollars apiece, 
can you buy for 9643 dollars ? 

Obs. The divisor 30, is a composite number, the fkctors of which are 3 and 
10. (Arts. 95, 96.) We may, tiierefore, divide first by one factor and the 
quotient thence arising by the other. (Art. 129.) Now cutting off the right 
hand figure of the dividend, divides it by ten; (Art. 131 ;) consequently divid- 
ing the remaining figures of the dividend by 3, the other factor of the divisor, 
will give the quotient. 

Operation, We first cut off the cipher on the right 

3)0)96413 of the divisor,, and also cut off the right 

321 "i^ Ans, hand figure of the dividend ; then divid- 
ing 964 by 3, we have 1 remainder. 
Now as the 3 cut off, is part of the remainder, we therefore 
annex it to the 1. Ans. 321^^ hogsheads. Hence, 

1 32* When there are ciphers on the right hand of the divisor. 

Cut off the ciphers, also cut off as many figures from the right 
of the dividend. Then divide the other figures of the dividend by 
the significant figures of the divisor, and annex the figures cut off 
from the dividend to the remainder, 

14. How many buggies, at 70 dollars apiece, can you buy for 
Y860 dollars ? 

auBST.— 131. How proceed when the divisor is 10, 100, 1000, &c 1 132. When there are 
eiphers on the right hand of the divisor, how proceed 1 What Is to be done with figures 
cut •fffirom the dividend T 
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15. How many barrels will it take to pack 36800 pounds of 
pork, allowing 200 pounds to a barrel ? 

16. Divide 3360000 by 17000. 

133« Operations in Long Division may be shortened by sub- 
tracting the product of the respective figures in the divisor into 
each quotient figure as we proceed in the operation, setting down 
the remainders only. This is called the Ittdian Method. 

17. How many times is 21 contained in 4998 ? 

Operation, 
21)4998(238 This method, it will be seen, requires a much 

79 smaller number of figures than the ordinary 

168 process. 

18. Divide 1188 by 33. 19. Divide 2616 by 87. 
- 20. Divide 3128 by 86. 21. Divide 7125 by 95. 

22. A merchant laid out 873 dollars in flour, at 5 dollars a 
barrel : how many barrels did he get ? 

Operation, We first double the dividend, and then di- 

873 vide the product by 10, which is done by 

2 cutting off the right hand figure. (Art. 131.) 

110)1 74|6 But since we multiplied the dividend by 2, it 

174 f Ans, is plain that the 6 cut off, is 2 times too large 

for the remainder ; we therefore divide it by 

2, and we have 3 for the true remainder. Hence, 

134* When the divisor is 6. 

Multiply the dividend hy 2, arhd divide the product hy 10. 
(Art. 131.) 

Note. — 1. When the figure cut off is a significant figure, it must be diiided 
by 2 for the true remainder. 

3. This contraction depends upon the principle that any given divisor is 
contained in any given dividend, just as many times as iwke that cBvisor is 
contained in twice that dividend, three times that divisor in three times that divi- 
dend, &c. For a further illustration of this principle see Greneral Principfafi 
m Division. 

23. Divide 6035 by 5. 24. Divide 8450 by 5. 
85, Divide 82561 by 5, 26, Divide 43270 by 5. 



Arts. 133-139.] 

135. Whoi &e divkor is 15. 35, 45, or 5JL 

DtnMe the dividend, ami divide ike pndmei ly 30, ^0, 90, or 

110, €18 the case may be, (Art 132.) 

Note, — ^This method is siiiiply doabGng both the £naor and dmdead. We 
lAost therefore dnride tho remainder, if any, by 3, fiir tfK irme nmnmlfw. 

27. Divide 1256 by 15. 2a Divide 2673 hj 35. 

29. Divide 3507 by 45. 30. Divide 7858 by 55. 

1 36. When the divisor is 25. 

Multiply tie dividend by 4, and divide the product by 100. 
(Art. 131.) 

Nole, — ^This Is obvioualy the game as mnltipljiiig both the di^dend and din- 
aor bj 4. (Art. 134 Note 2.) Hence, we maat divide the remainder, if any 
thus found, by 4, for the true remainder. 

31. Divide 2350 by 25. 32. Divide 4860 by 25. 

33. Divide 42340 by 25. 34. Divide 94880 by 25. 

13T. To divide by 125. 

Multiply the dividend by 8, and divide the product by 1000. 

(Art 131.) 

Note. — This contraction is multiplying both the dividend and divisor by 8. 
f*or the true remainder, therefore, we must divide the remainder, if any, by 8. 

35. Divide 8375 by 125. 36. Divide 25426 by 125. 

138. To divide by 75, 175, 226, or 275. 
Mtdtiply the dividend by 4, and divide the product by 300, 700, 
900, or 1100, as the case may be. (Art 132.)' 

Note. — For the true remainder, divide the remainder, if any thus found, by 4. 
37. Divide 1125 by 75. 38. Divide 2876 by 175. 

39. Divide 3825 by 225. 40. Divide 8250 by 276. 

1 39* The preceding are among the most frequent and useful 
modes of contracting operations in divisi<NL Various other 
methods might be added, but they will naturally suggest them- 
selves to the- inventive student, as opportunities occur for their 
application. 

41. How long would it take a vessel sailing 100 niiles per day 
to circumnavigate ike earth, whose circumference is 25000 milea t 
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42. The distance of the Earth from the Sun is 95,000,000 of 
miles : how long would it take a balloon g<Mng at the rate of 
100,000 miles a year, to reach the sun ? 

43. The debts of the several States of the Union, in 1840, 
amounted to 171,000^000 oi dollars, and the number of inhabi- 
tants was 17,000,000 : how much must each individual have been 
taxed to pay the debt ? 

44. The national debt of Holland is 800,000,000 of dollars, 
and the number of inhabitants 2,800,000 : what is the amount 
of indebtedness of each individual ? 

45. The national debt of Spain is 467,000,000 of dollars, and 
the number of inhabitants 11,900,000 : what is the amount of 
indebtedness of each individual ? 

46. The national debt of Russia is 150,000,000 of dollars, and 
the number of inhabitants 51,100,000 : what is the amount of 
indebtedness of each individual ? 

47. The national debt of Austria is 880,000,000 of dollars, 
and the number of inhabitants 34,100,000 : what is the amount 
of indebtedness of each individual ? 

48. The national debt of France is 1,800,000,000 of dollars, 
and the number of inhabitants 33,300,000 : what is the amoxmt 
of indebtedness of each individual ? 

49. The national debt of Great Britain is 5,556,000,000 of 
dollars, and the number of inhabitants 25,300,000 : what is the 
amount of indebtedness of each individual ? 

60. Divide 467000000000 by 26000000000. 



51. 


568240-r-42. 


62. 


462156-7-76. 


62. 


786372-r63. 


63. 


3562189-r225. 


63. 


896736-r72. 


64. 


685726-^32000 


64. 


67234568^5. 


65. 


723564-rl75. 


55. 


34256726-7-16. 


66. 


892566-r225. 


56. 


42367581-^45. 


67. 


456212-7-275. 


57. 


16753672-7-35. 


68. 


925673-7-125. 


58. 


3256385^65. 


69. 


763421-rl75. 


59. 


45672400-=-25. 


70. 


876240-r276. 


60. 


6245634-r45. 


71. 


7825600-r- 80000. 


61. 


8246623-T-125. 


72, 


92004678-T- 100000, 
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GENERAL PRINCIPLES IN DIVISION. 

1 40. From the nature of division, it is evident, that the 
value of the ^otient depends both on the diviaor and the ym- 
dend. 

141* If a given divisor is contained in a g^ven jdividend a 
certain number of times, the same divisor will obviously be con- 
tained. 

In double that dividend, twice as many times. 

In three times that dividend, thrice as many times, &c. Hence, 

If the divisor remains the same, multiplying the dividend hy any 
number, is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 12, 2 times ; in 2 times 12 or 24, 6 is 
contained 4 times ; (i. e. twice 2 times ;) in 3 times 12 or ZQ, 6 
is contained 6 times ; (i. e. thrice 2 times ;) &c. 

1 42« Again, if a given divisor is contained in a given di^- 
dend a certain number of times, the same divisor is contained. 

In half that dividend, half as many times ; 

In a third of that dividend, a third as many times, &c. Hence, 

If the divisor remmns the sam^, dividing the dividend by any 
number, is in effect dividing the quotient by that number. 

Thus, 8 is contained in 48, 6 times ; in 48-~2 or 24, (half of 
48,) 8 is contained 3 times ; (i. e. half of 6 times ;) in 48—3 or 
16, (a third of 48,) 8 is contained 2 times ; (i. e. a third of 6 
times;) <fec. 

1 43« If a given divisor is contained m a given dividend a 
certain number of times, then, in the same dividend. 

Twice that divisor is contained only half as many times ; 

Three times that divisor, a third as many times, &c. Hence, 

If the dividend remmns the same, multiplying the divisor by any 
number, is in effect dividing the quotient by that number. 

Thus, 4 is contfidned in 24, 6 times ; 2 times 4 or 8 is con- 

aucfiT.— 140. Upon what doei the valae of the quotient depend 7 141. If the divisor re- 
viains the same, what eflbct has it on the quotient to multiply the dividend 1 143. What 
is the effeet of dividing the dividend by any given numlier 1 143. If the dividend remainf 
the tajne, what is tbci eflbct of mnltiplylog the divisor hy any given number 1 
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tained in 24, 3 times ; (i. e. half of tunes;) 3 times 4 or 12 is 
contained in 24, 2 times ; (i. e. a third of 6 times ;) &c* 

1 44* If a given divisor is contained in a given dividend a 
certain number of times, then, in the same di\idcnd. 

Half that divisor is (xmtained twice as many times ; 

A ^^'inef of that divisor, thrtt times as many times, drc. Hence, 

If the dividend re.nains (he same, dividing the divisor by any 
nuitibcr, is in effect muUiphjing the quotient by that number. 

Thus, G is contained in 36, 6 times ; 6-f-2 or 3, (half of 6,) is 
contained in 36, 12 times; (i. e. twice 6 times;) 6 -=-3 or 2, (a 
third of 6,) is contained in 36, 18 times ; (i. e. thrice 6 times ;) &c. 

1 45. From the preceding articles, it is evident that any given 
divisor is contained in any given dividend, just as many times as 
twice that divisor is contained in twice that dividend ; three times 
l^d^lat divisor in three times that dividend, <i:c. 

Conversely, any given divisor is contained in any given dividend 
just as many times, as haJf that divisor is contained in half that 
dividend ; a third of that divisor, in a third of that dividend, &c. 
Hence, 

1 46 • If the divisor and dividend are both multiplied, or both 
divided by the same number, the quotient will not be altered. 

Thus, 6 is contain^ in 12, 2 times ; 

2 times 6 is contained in 2 times 12, 2 times ; 

3 times 6 is contained in 3 times 1 2, 2 times, <&c. 
Agjiin, 1 2 is contained in 48, 4 times ; 

12-7-2 is contained in 48 -r 2, 4 times ; 
12-7-3 is contained in 48-=- 3, 4 times, &c. 

1 47. If the sum of two or more numbers is divided by any 
number, the quotient will be equal to the sum of the quotients 
which will arise from dividing the given numbers separately. 

Thus, the sum of 12-|-18=30 ; and 30-7-6=5. 
Now, 12-7-6=2 ; and 18-r-6 = 3 ; but the sum of 2-f3.=5. 

Again, the sum of 32 + 24-1-40=96 ; and 96-^8=1%.' 
Now, 32-r8=4; 24-^8=3; and 40-r8=5; but 4-t-3+6=12 

QuBBT.— 144. What of dividing the divUor? 146. What Is the effect npon the qaotlei^ 
If the dlvUor and dividend-are both multiplied, or both divided by tta* aune number 1 

. — i. 
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CANCELATION.* ' 

1 48* We have seen that division is finding a quotient, wluch, 
multiplied into the divisor, will produce the dividend. ' (Art. 112.) 
If, therefore, the dividend is resolved into two such factors th|ii^' 
one of them is the divisor, the other factor will, of course, be the 
quotient. Suppose, for example, 42 is to be divided b^-^, Now 
the factors of 412 are 6 and 7, the first of which hemg ihe divisor, 
the other must be the quotient. Therefore, 

Canceling a factor of any number, divides the number by that 
factor. Hence, 

1 49» When the dividend is the product of two &ctors, one 
of which is the same as the divisor. 

Cancel the factw common to the dividend and divisor ; the 
other factor of the dividend will be the answer, (Ax. 9.) 

iVb^.~The term cancel^ signifies to erase or r^eet, 

1. Divide the product of 34 into 28 bj 34. 

Comfnon Method. By Cancelation. 

34 W)«X28 

28 2%An9. 
272 

68 Canceling the factor 34, which is com- 

34)952(28 Ans. mon both to the divisor and dividend, we 

68 have 28 for the quotient, the same as be- 

272 fore. 

272 ' \ 

150« The method of contracting fmthnwtieal operations, by 
refecting eqwd factors, is called Canoblation, 

Obs. It appfies with great advantage to that diam of examples and problems, 
which involve both multiplication and divicnon ; that is, which require the pro' 
4u€t of two or mate numbeis to bedivided by anoikernmmber^ hjib^ product 
•f tiro or move numbeiB. ^f, 

2. Wfi^fl 76X45 by 76. 3. Divide 68>0t by 81. 

4. Divide 6*.X82 by 82. 6. Divide 95)^8 by 95. : 

6. Divide S& pfodiict of 45 times 84 by 9. 

fc. ■ ^ ■■ I 

• BIrk's AiithBietlesl CoUeetloBi : LondSB, 17H. 
4* 
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Analysts. — The factor 45=5X9; bence the dividend is com- 
posed of the factors 84X6X9. We may therefore cancel 9, 
which is common both to the divisor and dividend, and 84X5, 
the other factors of the dividend, will be the answer required. 

Operation, Proof, 

^ )84X5X^ 84X6X9=8780 

420 Ans. And 3780-=- 9=420. 

7. Divide the product of 45X6X3 by 18X6. 

Operation. Proof, 

10X6 )45X»X» 45X6X3=810; and 18X6=90 

9 Ans. Now, 810-T-90=9 

Note, — We cancel the facton 6 and 3 in the dividend and 18 in the din< 
•or; for 6x3=18. Canceling the same or equal factois in the divisor and 
dividend, is dividing them both by the same number, and thereforo does not 
affect the quotient. (Arts. 146| 148.) Hence, 

151« When the divisor and dividend have common factors. 

Cancel the factors common to both ; then divide the product of 
those remaining in the dividend by the product of those remaining 
in the divisor. 

8. Divide 15X7X12 by 5X3X7X2. 

9. Divide 27X3X4X7 by 9X12X6. 

10. Divide 75X15X24 by 25X3X6X4X6. 

Note. — The further development and application of the principles of Cancela* 
tion, may be seen in reduction of compound fractions to simple ones; in multi- 
plication and division of fractions ; in simple and compound proportion, &c. 

1 5 1 • a. The four preceding rules, viz : Addition, Subtraction, 
Multiplication, and Division, are usually called the Fundamental 
Rules of Arithmetic, because they are the foundation or basis of 
all arithmetical calculations. 

Obs. Every ekange that can be made upon the vahie of a number, must 
necessarily either increase or diminish it. Hence, the fundamental operations 
in aiithmetio are, strictly speaking, but two, oddiHon and suMractians that is, 
increase and decrease. Multiplication, we have seen, is an ablnenated fi>n& 
of addition ; fivinon of subtraction. (Arts. 80, 1 14.) 

^ ^vatT.— 15L s. NaoM the fludaneBtsl rales of Aiithmotte. Why am Ihssa miss oOlsi 
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APPUCATIONS OF THE FUNDAMENTAL RULES. 

152* When the sum of two numbers and <me of the numben 
are gi^en, to find the other number. 

J^rom the given sum, subtract the given numher, and the remainder 
will he i\e other number. 

£z. 1. The sum of two numbers is 87, one of which is 25 : 
what is the other number ? 

Solution, — 8Y — 26=62, the other number. (Art. 72.) 

Proof. — 62+26=87, the given sum. (Ax. 11.) 

2. A and B together own 350 acres of land, 95 of which be- 
long to A : how many does B own ? 

3. Two merchants bought 1785 bushels of barley together, one 
of them took 860 bushels : how many bushels did the other have ? 

1 53* When the difference and the grwter of two numbers are 
given, to find the less. 

Subtract the difference from the greater, and the remainder will 
he the less number. 

4. The greater of two numbers is 72, and the difference be- 
tween them is 28 : what is the less number ? 

Solution, — 72 — 28=44', the less number. (Art. 72.) 

Proof. — 44+28=72, the greater number. (Art. 73. Obs.) 

5. A man bought a horse and chaise ; for the chaise he gave 
265 dollars, which was 75 dollars more than he paid for the 
horse : how much did he give for the horse ? 

6. A traveler met two droves of sheep; the first contained 
1250, which was 125 more than the second had : how many 
sheep were there in the second drove ? 

154* When the difference and the less of two numbers are 
given, to find the greater. 

Q.vm8T.—lSSt, When the sum of two nilmb«f« and one of them are given, how is the other 
fband 1 153. When the diflbrence and the greater of two numbers are given, how is th* 
lessibandl 154. Wben the diflbrence uid the toss of two numbers aieglvra, haw littM 
fiMlv found? 
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Add the difference and the less number together, and the 9um will 
be the greater number, (Art. 73. Obs.) 

7. The difference between two numbers is 12, and tlie kn 
number is 45 : what is the greater number ? 

Solution, — 45+12=57, the greater number. 

Proof. — 67 — 46=12, the given difference. (Art. 72.) 

8. A is worth 1890 dollars, and B is worth 360 dollars more 
than A : how much is B worth ? 

0. A man's expenses are 2561 dollars a year, and his income 
exceeds his expenses 875 dollars : how much is his income ? 

155* When the sum and difference of two numbers are giTcn, 
to find the two numbers. 

From the sum subtract the difference, divide the remainder by 2, 
and the quotient will be the smaller number. 

To the smaller number thus found, add the given difference, and 
the sum will be the larger number, 

10. The sum of two numbers is 48, uid their difference is 18 : 
what are the numbers ? 

Solution,-— AQ — 18=30, and 30—2=16, the smaller number. 
And 15+18=33, the greater number. 

Proof. — 33 + 16=48, the given sum. (Ax. 11.) 

11. The sum of the ages of two men is 173 years, and the 
difference between them is 15 years : what are their ages ? 

12. A man bought a span of horses and a carriage for 856 
dollars ; the carriage was worth 165 dollars more than the horses; 
what was the price of each ? 

156* When the product of two numbers and one of the 
numbers are given, to find the other number. 

Divide the given product by the given number, and the quotieni 
will be the number required, (Art. 91.) 

arxsT.— 155. When the sum and ditference of two nnmhera are «iv«B, how an the 
ttnmbera firand t 155. When the prodnet of two numben and one of them an clfvib Imr 
!■ the other foond? 
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18. The product of two numbers is 144, and one of the num- 
bers is 8 : what is the other number ? 

Schition. — 144-^8=18, the required number. (Art. 120.) 
Pmof. — 18X8=144, the given product. (Art. 88.) 

14. The product of A and B's ages is 3250 years, and B's age 
is 50 years : what is the age of A ? 

15. The product of the length of a field multiplied by its 
breadth is 15925 rods, and its breadth is 91 rods : what is its 
length ? 

157* When the divisor and quotient' sue given, to find the 
dividend. 

Multiply the given divisor and quotient together, and the product 
wUl he the dividend, (Art. 121.) 

16. If a certain divisor is 12, and the quotient is 30, what is 
the dividend ? 

Solution, — 30X12=360, the dividend required. 
Proof. — 360-=- 12=30, the given quotient. (Art. 120.) 

17. If the quotient is 275 and the divisor 683, what must be 
the dividend ? 

18. If the divisor is 1031 and the quotient 1002, what must 
be the dividend ? 

158* When the dividend and quotient are given, to find the 
divisor. 

Divide the given dividend hy the given quotient, and the quotient 
thus obtained will he the number required, (Art. 122.) 

19. A certain dividend is 864, and the quotient is 12 : what is 
the divisor ? 

Solution, — 864-r 12=72, the divisor required. (Art. 120.) 

PROOF.-t-72X 12=864, ^he given dividend. (Art. 121.) 

20. A gentleman handed a purse containing 1152 shillings, to 

w— 157. When the divisor and quotieat are given, how is the dividaMi * 
the dividend and quotient are given, how i« the divisor ftmnd t 



a oompAny of bcggar^i which waa aufEcient to gire Lbcm 24 fiLU- 
liugH iijJitiL't? : Low many beggars were there? 

21. A fiirmor having 2500 sheep, divided tbem into flocks of 
1:^5 cJich : how many flocks did they make ? , , 

15S>. When the prodtict of three nimibers and ttt>o 9t the 
numbci^ aro given, to find the other number. 

Divide thf ffiirn product tt/ the product of the two given num- 
f> and the quotient witi be thr othrr number. 

22. Tlioro *uxj three numbers whose product is 288 ; one of 
thejan ta 6, and another ft ; it b required to find the other number. 

S<3JHtton, — 0X8=72 ; and 288-=- 72=4, the number required, 

Ptioor.— 9X8Xi=28e, the given produot, 

23. Hid pnxhiot of three persons* ages b 14880 years ; Ac 
age of the oldf.'st is 3 1 yetirs, and that of the second is 24 years : 
what » the age of the youngest ? 

24. If a garrison of 75 men have 18750 pounds of meatj 
how Uuig wiil il )ast themi allowing 25 pounds to each man per 
month ? 

25. The warn of two mimbers is 3471, and the less is 1629: 
what is the greater ? 

laC. The *ium of two numbers is 4136j and the greater is 30T^^h 
what ia th« Itv^s ? ^H 

27. Thfi dinV^ivnee between two numbers la 128, and the greater ^ 
li 7(J0: what is the l<^ss? 

28. Tlio diftoi-enee bctwt>en two numbers is 340, and the leas 
ifl fi34 : what la the grt^tcr? 

2t). Tho ptnm of two numhera is 12C40, and their difference is 
1(I0?i: ^rhftt rtrc IhenuniW)-*? 

30. Tho sum of two nuuihors is 25264, and their difference 
tt t3<t : what are the numbers ? 

flJL The aum of two nunihera is 42126, and their difference 13 
lV6 : whflf ai^ Ihr* mmUH>ry ? 

*12. The pixMuct of two numbeta is 246018| and one of them 
is 3 1 5 : what i« the other number ? 
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SECTION VI, 
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^ PROPERTIES 


OF NUMBERS ♦ 



Art. 160. The pro^rcM aa veil aa the j??«tjwr£ of the student 
in AritLmetic^ depends vejy much upon the accuracy/ of his knowl- 
edge of the termSj ^which are employed in matheTnatical reasoning. 
Paj-ticTilar pains should therefore he taken to understand their 
true import. 

Dzr. 1. An integer signifies a wrAo/c number. (Art. 2B. Obs. 2.) 

2. WhoJe numbers or integers are divided into prime and com* 
^osiie numbers. 

3. A composite number, we have seen, is one which may be 
produced by multiplying two or more numbers together ; as, 4, 
10, 15. (Art. 95.) 

4. A prime number is one wHch m^ivct be produced by multi- 
plying any two or more numbers together ; or which cannot be 
exactly divided hy any lekole number, except a tinit and iisel/^ 
Thus> 1, 2, 3, 6, 7, 11, 13, &c.t are prime numbers. 

Obs. L One numbfir it said to ^cprivie to another, when a unit \a th* only 
number by winch both can be flivided without a rcDmindtr. 

2. The lenrner must be cfireful not to conlbuod numbers which are prtTfte 
i& each {ifJtf^r with privie nurabers ; for nmnbers that nre priaie to each other, 
may thcmaeKeja be composite numbers. Thus 4 and 9 are prime to each 
Other, while they are composite numbers- 

3. The number of pritnc numben is unlimited. For those under 3413, 
fiee Tublcjpage Ul. 

5. An even number is one which can be divided by 2 without 
a remainder ; as, 4j 6, 6, 10, 



QuEfT,— 1M. I?pnn what does the prngross and pleBHUrt of ih« studtDt In Arltfatnetlo 
Yery mnth depend ? Whnt L» an Iniegerl WbM la a cDptposltc number? What l4 a 
pime mimtioil Are prtiue ttumben dlvhihle by oiber numlwrsl O**, When La one 
nnmbiirKPtid tn be [trims U} another ? How many pjrlmB iiuml>erj are there? What In an 
rrcrn nomberl Ad oiJU aumber? 0A«. Are even pnmberA prime or cnmpofliteT What 
1a trUie of odd numben la this reapert ? 

* Borfow on the Theory of Naiiiben \ kIsO) BonDjcastle's Aritlunfido. 
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G. An (xld number is one which cannot be divided by 2 with- 
out u r\*iiuiiuder ; as, 1» 3, 5, 7, 9, 15. 

OiiM. All even numbers except 3, are CMRjwsi/^ numbers ; an odd nmnber is 

■uuivtuiicn u cumposite^ and sometimes a prime number. 

7. Ono number is a measure of another, when the former is 
ctmiahu^l in tlic latter, any number of times without a remainder. 
'Ihu8, S is u measure of 15 ; 7 is a measure of 28, ^. 

B. One number is a multiple of another, when the former can 
be divided by the latter without a remainder. Thus, 6 is a mul- 
tiplt^ of 3 ; ^0 is a multiple of 5, <feo. 

i>Bs. A wMitipfif is therefore a composite number, and the number thus eon- 
taiuvd in it, is always one of its factors. » 

9. The aliquot parts of a number, are the parts by which it 
can be meiuuretl or divided without a remainder. Thus, 6 and 1 
are the aliquot parts of 35. 

10. The rteiprocal of a number is the quotient arising from 
dividing a unit by that number. Thus, the reciprocal of 2 is ^ ; - 
the reciprocal of 3 is i ; that of f is f , &c 

11. The difference between a given number and 10, 100, 1000, 
Ac, that is, between the given number and the next higJier order, 
is called the Arithmetical Complement of that number. Thus, 
3 is the complement of 7 ; 15 is the complement of 85. 

Obs. The arithmetical complement of a number connsting of <m6 integral 
figure, cither with or without decimals, is ibund by subtracting the number 
ih>m 10. If there are Udo integral figures, ihey are subtracted from 100 ; if 
three., from lOOO, &c. 

12. A perfect number is one which is equal to the sum of all 
its aliquot parts. Thus, 6=1+2+3, the sum of its aliquot parts, 
and is a perfect number. 

Obs. 1. All the numbers known, to which this property really belongs, ars 
the foUowing: 6; 28; 496; 8128; 33,550,336; 8^589,869,056; 137,438,691,328; 
and 2,305,843,008,139,952,128.* 

2. All perfect numbers terminate with 6, or 28. 

Quest.— When is one nnmber a measure of another 1 What is a maltiple } What an 
aliquot parts 1 What is the reciprocal of a number ? 

• Hiittcm*i MathesMttoal Seoi«Utas. 
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161 • By the term properties of numbers, is meant those 
qualities or elements which are inherent and inseparable from 
them. Some of the more pro^iinent are the following : 

1. The sum of any two or more even numbers, is an even number. 

2. The difference of any two even numbers, is an even number. 

3. The sum or difference of two odd nimibers, is even ; but the 
sum of three odd numbers, is odd, 

4. The sum of any even number of odd numbers, is even ; but 
the sum of any odd number of odd numbers, is odd. 

5. The sum, or difference, of an even and an odd nimiber, is an 
odd number. 

6. The product of an even and an odd number, or of two even 
numbers, is even. ^ 

Y. If an even number be divisible by an odd . number, the 
quotient is an even number. 

8. The product of any nimiber of factors, is even, if any <m6 of 
them be even. 

9. An odd number cannot be divided by an even number with- 
out a remainder. 

10. The product o^ any two or more odd numbers, is an odd 
number. 

11. If an odd number divides an even number, it will also 
divide the half of it. 

12. If an even number be divisible by an odd number, it will 
also be divisible by double that number. 

13. Any number that measures two others, must likewise 
measure their sum, their difference, and their product. 

14. A mmiber that measures another, must also measure its 
multiple, or its product by any whole number. 

15. Any number expressed by the decimal notation, divided 
by 9, will leave the same remainder, as the sum of its figiires or 
digits divided by 9. 

Demonstration. — Take any number, as 6357 ; now separating it into its seve- 
ral parts, it becomes 6000+300+50+7. But 6000=6X1000=6X(999+1) 
=6X999+6. In like manner 300=3x99+3, and 50=5X9+5. Hence 
6357=6X999+3x99+5X9+6+3+5+7; and 6357-^-9=(6x999+3x99+ 

auBST.— 161. What is meant by propeitlef of niimbeii f 
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3 .L^,y. 0-^>>— 7 -^J. 3ut J 'JW — J .>»?— 3 ^3 id cTiiendy divisMe by 9; 

uitf^.i.':^ .i w7 •• li*:-:!': *y • :t -jvdl !«:-■■: -i-; =»i_n»i r.'ziaLaiJer as 6-j-3-|"^+ 
"-.-J W <i.ui \:'d H: :ovm»: :ri'.- if my jcii.:r ::'iJ2!>;r whatever. 

■_* V > . '. . r*: I* ■ T" 'It: r» •■■ J f * ht' . sum:>-r tf iiffupis m irur^ ni.?a* method of proving 
.aca «i 'lit :uiiuAaieucai -uit*. .krt*. -»«». I'i5. The mnns propeitj belongs to 
'.^^ :iuuij«r J . ;vr. J :> x x,-. JijKizr ji .«. ojh: wuI ::i'!r::bpe be canteinwi an ex- 
MC* :u.::.^.r .. '^:i« « .ii lay looiixr Ji' J«. Buc :c >:LCfi^ to DO other digit 

-. Vv 'p-^;-:'.::!^ * :joc i . -.jic-v ju: m i« i'l.".;" property of the nnm- 
xr • .: -.rs^"- :r»'i'.i :ac •. rof u ■■?.'<■ in the iucimal notation. If the radix 
ji ■-:■.: "'■•b <•. .n -.^frre '*. :t w.^uia ?tii>n:; to 7. ii" the rixHx w^r? 1^ it woold be- 
.cu:; (.< ' >. vi iiuvtr«aii> .c jriuOj^ :u ;iie an njjr ixiL is .mu ias than the 

■ '. "• . :• ij-!i>t:- > * zi^v.jLitT'i bj xr.j «.iy?(f figure or digits 
il-.^ . t i^-iPrs :„iiiL«.5»i3L: ::J.e prjdurt, will make 9. 

'J"iu>. > V T = '. .i2.\i j ^ ; = .'. 

17. Ii ^%■^■ uii^ luy :▼■: auincers whuerer; then one of them. 
Of liieir j««t. .r :-i».'ir i'j-irtni:e, L* divisible by 3. Thus, take 11 
;iad 17 : LhiiUi^^Ii OKich^rr •.i* ihe numbers t he m^-Ives^ nor their sum 
is «iivL-?ibI«i by :i. vki thulc ditference is, t-^r it is 0. 

IS. Any numbt^r dividi.'d by II, will leave the 9ame refnainder, 
u:i the riuni *i( Its alt*: mate digits in the even places reckoning 
fnjm tlir riv<lit, tid&i-n from the sum of ib^ alternate digits in the 
utLl {jliii.-i'S, iinTt.';LS<*il by 1 1 if neofssarv. 

Tukr any nunib*.T. :ls ;i 4 403003, and mark the alternate fig- 
uTi-'rt. Now tilt." r-um uf those marked, viz: 8+0+6+3=17. 
TUr Murii iff tlir othi-w, viz: 3+4+5+0=12. And 17 — 12=5, 
thi- iriiiiiiiHl.r yioiii^ht. That is, 38405603 dinded by 11, will 
l«a\i' it iriiiiiiiuli'r. 

Again, tiiki; GH47362, the sum of the marked figures is 14; 
the sum of those not marked is 21. Now 21 taken from 25, 
(=14+11,) leaves 4, the remainder sought. 

19. Every composite number may be resolved into prime factors. 
For, since a composite number is produced by multiplying two oi 
more factors together, (Art. 160. Def. 3,) it may evidently be re- 

•solved into those factors ; and if these factors themselves are com- 
posite, they also may be resolved into other factors, and thus the 
analvsis may be continued, until all the factors are prime numbers. 

20. The least dinsor of every number is a prime nimibcr. 
For, every whole number is either 2>rti»e, or composite ; (Art. 160. 
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Def. 2 ;) but a composite number, we have just seeu, can be re- 
solved into prime factors ; consequently, the least divisor of every 
number must be a jnime number. 

21. Every prime number except 2, if increased or diminished 
by 1, is divisible by 4. See table of prime numbers, next page. 

22. Every prime number except 2 and 3, if increased or 
diminished by 1, is divisible by 6. 

23. Every prifne number, except 2 and 5, is contained without 
a remainder, in the number expressed in the common notation by 
as many 9s as there are imits, less one, in the prime number itself.* 
Thus, 3 is a measure of 99 ; 1 of 999,999 ; and 13 of 999,999, 
999,999. 

24. Every prime number, except 2, 3, and 6, is a measure of 
the number expressed in common notation, by as many Is as there 
are units, less one, in the prime number. Thus, 7 is a measure 
of 111,111 ; and 13 of 111,111,111,111. 

25. All prime numbers except 2, are odd ; and consequently 
terminate with an odd digit. (Art. 160. Def. 4.) 

Nde. — 1. It moit not be inferred from this that all odd numbers are prirM, 
(Art 160. Def. 6. Oba.) 

2. It is plain that any niAber terminating with 5, can be divided by 5 with* 
out a remainder. Hence, 

26. All prime numbers, except 2 and 6, must terminate with 
1, 3, 7, or 9 ; all other numbers are composite, 

161* a. To find the prime numbers in any series of numbers. 

Write in their proper order all the odd numbers contained in the 
series. Then reckoning from 3, place a point over every third ntim* 
her in the series ; reckoning from 5, place a point over every fifth 
number ; reckoning from Y, place a point over every seventh nunu 
her, and so on. The numbers remaining without points, together 
with tlie number 2, are the primes required. 

Take the series of numbers up to 40, thus, 1, 3, 5, Y, 9, 11, 18, 
ii, 17, 19, 21, 23, 25, 27, 29, 31, 33, 36, 37, 39 ; then adding the 
number 2, the primes are 1, 2, 3, 5, 7, 11, 13, <fec. 

Note. — This method of excluding the numbers which are not prime ftom « 
■eries, was invented by Eratosthenes, and is therefore called Eratosthenes Sieve. 

* Thftorte des Nombre*, par M. Legendro. 
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TABLE OF PRIME NUMBERS FROM 1 TO 3413. 



1 173 4U!» 

2170410 

3 181 421 

5 101 431 

7 lO.M.^^ 

11 107 430 

13 100 443 

17 211440 

10 223 457 

23 227 401 

20 220 4(>3 

31 233 4ii7 

37 230 470 

41 241487 

43 251 401 

47 257 400 

53 203 503 

50 2«0 500 

61271521 

67 277 523 

71 281541 

73 28M 547 

70 203 557 

8:i 307 503 

80 311 560 

07313571 

101J317 577 

103 331 587 

107|337'503 

100.347500 

113 340G01 

127353 607 

131350 613 

137 367 617 

130i373'610 



050 
001 
673 
677 
083 
001 
7U1 
700 
710 



041 
047 
053 
007 
071 
077 
083 
001 
007 
727 1000 
733 Uil3 

730 nuo 

743 1021 
751 1031 
757 1033 
701 1030 
700 1040 
773 1051 
787 1061 
707 1003 
800 1060 
811 1087 
821 1001 
82:^ 1003 
827 1007 
820 1103' 
830 1100 
853 1117 
857,1123 
850,1120 
863 1151 
877,1153 
881 1163' 



883 1171 
►887 1181 
149J370 631 007 1187 
151,383;64101l|ll03 
157;389:643.910|l201 
'i920|l213 
i:937il2l7 



*r 



163397,647;! 
16714011653! 



1223 
1220 
1231 
1237 
1240 
1250 
1277 
1270 
1283 
1280 
1201 
1207 
1301 
1303 
1307 
1319 
1321 
1327 
1361 
1307 
1373 
1381 
1300 
1400 
1423 
1427 
1420 
1433 
1439 
1447 
1451 
1453 
1459 
1471 
1481 
1483 
1487 
1480 
1493 
1499i 



1511 1811.2120 2423 2741i3079 

1523 1823 2131 2437:2749 30B3 

I 



3089 

dioe 

»19 

3121 



1531 1831 2137 2441,2753 
1543 1847 2141 2447;2767 
1540 18612143 2450-2777 
1553 1807 2153 2467j2789 
1550 1871.2161 2473,2701. 3137 
J567 1873 2170 2477 2707 3163 
1571 1877 2203 2503 2601 3167 
1570 1870 2207 2521!2803,3169 
1583 1880 2213 2531 2810 3181 
1597 1901 2221 2530 28333187 
1601 1907 2237 2543 28373191 
1007,1913:2230 2540 2843 3203 
1000 1 03 12243 2551,2851 3209 
1013 1033 2251 2557'2fe57 3217 
1010 1040 2267 2570 2801 3221 
1621 1051 2200 2591J2870 3229 
1627 1073 2273'2593i2887 8251 
1037 1070,2281 2600 289718253 
1057 1087 2287 2017 2003 3257 
1603 1003 2293 2621 2009 3259 
1667 1007 2297 2633 2017 3271 
1000 1000 23O0 2047 2027 3209 
1093 2003 2311,2057,2030 3301 
1007 2011 2333 2650 2053 3307 
1600 2017 2330 2003 20573313 
1700;2027|2341 2671 2003 3319 
I72l'2029i2347 2677|20C0 3323 
I723i2030!235l 2083;207l 3329 
1733.2053|2357 2087 2009 3331 
1 741 :2063j2371 2680*3001 3343 
1747 2069 2377;2693:3011 3347 
I753'208l|2381 2699*3019 3359 
1759;2083;2383!2707;3023'3361 
1777 2087|2389 2711 3037 3371 
1783|2089 2393 2713!3041 3373 



1787 2099 
1780,2111 
I8OII2II3 



2300 2710,3040 3380 
241l'2720 300l'3301 
24l7|273ll3067!3407 



1 
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DIFFERENT SCALES OP NOTATION, 

4 

162. A number expressed in the decimal notation, may be 
cbanged to an^ required scale of notation in tbe following manner- 

Divide ih^ (/iven nuvhhcr hy the radix of the required scale con- 
tinuallt/t till iJie quotient iu less than tliB radix ; iheii aiitiex io ike 
iast quotient the several remaii^ers in a retrogttiJte order, placing 
ciphers where there is no remainder^ and the result will b^ the num- 
her in the scale required, (Arts, 43, 44,) 

Ex, 1. Express 429 in tbe quinary scale of notation^ 

ExplanOrtion. — By Dividing tbe given nuyiber 5)^29 

by 5, it is evidently distributed into 85 parte, 5) S^ — 4 

eacb of which is equal to 5, with 4 remainder, 6) d7 — 

Dividing again by 5, these parts are distributed 3 — 2 

into 17 other parts, each of ivhich is equal to 5 Ans. 3204 

times 5) and the remainder is nothing. Dividing by 5 tbe third 
time, the parts last found are again distributed into 3 other parts, 
each &f which ia equal to 5 times 5 into 5, with 2 remainder. 
Thus, the given number is resolved into 3X5X5X5 -h^XSXSH- 
0X5+4, or 3204, which is the answer required. 

2. Change 7854 from the decimal to the binary scale, 

Ans, nilOlOlOUlO, 

3. Change 7854 from the decimal to the ternary scale, 

Ans. 101202220, 
4- Change 7854 from the decimal to the quaternary scale. 

Atis. 1322232. 
5< Change 7854 from the decimal to the quinary scale. 

Ans. 222404, 
Change 7854 from the decimal to the senary scale. 

Ans. 100210, 
Change 7854 from tbe decimal to tbe octary scale, 

jin*, 17 250. 
Change 7854 from the decimal to the nonary scale. 

Am. 11686* 
Change 7854 from the decimal to the duodecimal scale. 
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10. Change 35261 from the decimal to the quaternary scale. 

11. Change 643175 from the decimal to the octary scale. 

12. Change 1*75683 from the decimal to the septenary scale. 

13. Change 534610 from the decimal to the octary scale. 

14. Change 841568 from the decimal to the nonary scale. 

* 15. Change 592835 from the decimal to the duodecimal scale. 

SoU. — Since every scale requires as many characters as there are oiuts in 
the radix, we will denote 10 by /, and 11 by r. Arts. 2470 t e. 

163* To change a number expressed in any given scale of 
notation, to the decimal scale. 

Multiply t/ie left hand figure by the given radix, and to the 
product add the next figure ; then multiply this sum by the radix 
again, mnd to this product add the next figure ; thus continue tie 
operation till all the figures in the given number have been employed, 
and the hist product will be the number in the decimal scale, 

16. Change 3204 from the quinary to the decimal scale. 

Qgercttion. 

Explanaticm. — Multiplying the left hand figure 8204 

by 5, the given radix, evidently reduces it to the 6 

next lower order ; for in the quinary scale, 6 in 17 
an inferior order make one in the next superior 5 

order. For the same reason, multiplying this 85 
sum by 5 again, reduces it to the next lower 5 

order, &c. 429 Amu 

Obs. This and the preceding operations are the same in piiiid^O}^ifiHndttBlH 
eompoond numbers from one denomination to another. .-. '^\ ^ 

-■' *'^ • ▼ 

17. Change 1322232 from the quaternary to the decimal Mam 

Ans, 7854. " 

18. Change 2546571 from the octary to the decimal scale. 

19. Change 34120521 from the senary to the decimal scale. 

20. Change 145620314 from the septenary to the decimal scale, 

21. Change 834107621 from the nonary to the decimal scale. 

22. Change 403130021 from the quinary to. the decimal scale. I 

23. Change 704400316 from the octary to the dechnal scale. 

24. Change 903124106 from thedaodecimal to the decimal scale. 
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V 
ANALYSIS OP COMPOSITE NUMBERS. 

164* Every composite number, it has been shown, may be 
resolved into ^?w€ factors. (Art. 161. Prop. 19.) 

Ex. 1. Resolve 210 into its prime factors. 

Operation. We first divide the given numlber by 2, which 

2)210 is the least niunber that will divide it with- 

3) 105 out a remainder, and which is also a prime 

5)35 number. (Prop. 20.) We next divide by 3, 

7 then by 5. The several divisors and the last 

Ans, 2, 8, 5, and Y. quotient are the prime £BM5tors required. 

Proof.— 2X3X5X '7=210. Hence. 

165* To resolve a composite number into its prime factors. 

Divide the given number by the smallest number which will di' 
vide it without a remainder ; then divide the quotient in the same 
way, and thus continue the operation till a quotient is obtained 
which can be divided by no number greater than 1. The several 
divisors with the last quotient, mil be the prime factors required, -> 
(Art. 161. Prop. 19.) 

Demonstration. — Every division of iHiiimber, it is plain, resolTes ft into two 
factors, vir.: the divisor and dividend. (Art. 112.) But according to the rule, 
the divisors, in every case, are the smaUesf numbers that will divide tho ^ven 
number and the successive quotients without a remainder ; consequenHy they 
are ailfrime numbers. (Art. 161. Prop. 20.) And since the division iscon- 
tiniipd tin ft quotient is obtained, which cannot be divided by anf mimber ' 
4;i e iito llian 1, it follows that the last quotient must also be a prime ngmbet; 
fyr, a prime number is one which cannot be exactly divided by any whi^ 
nnalM except a unit and itself. (Art. 160. De£ 4.) 

Obs. 1. Since the least divisor of every nmnl^r is a prime number, it is evi- 
dent that a composite number may be resolved into its prime factors, by divid- 
ing it continually by arvy prime nvmber that will divide the given number and 
the quotients without a remainder. Hence, 

2. A composite number can be divided by any of its priine factors without a 
remainder, and by the product of any two or more of them, but by no oUuer 
number. Thus, the prime factors of 42 are 2, 3, and 7. Now 42 can be di« 

Quest.— 165. How do yoa resolve a composite number into its pripe factors 1 Ob*, Will 
ths same result be obtained, If we divide by any of its prloM faotois 1 .. ■ 
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▼ided l)y 2, 3, and 7; also by 2x3, 2X7, 3x7, and 2x3X7; but U can be 
divided by no other number. 

2. Resolve 4 and 6 into their prime factors. 
Solutim. — 4=2X2 ; and 6=2X3. 

3. Resolve 8 into its prime factors. Ans, 8=2X2X2. 
Resolve the following composite numbers into their prime 



factors : 












4. 9. 


22. 


34. 


40. 


67. 


68. 81. 


6. 10. 


23. 


36. 


41. 


68. 


69. 82. 


6. 12. 


24. 


36. 


42. 


60. 


60. 84. 


1. 14. 


26. 


88. 


43. 


62. 


61. 86. 


8. 16. 


26. 


39. 


44. 


63. 


62. 86. 


9. 16. 


27. 


40. 


46. 


64. 


63. 87. 


10. 18. 


28. 


42. 


46. 


66. 


64. 88. 


11. 20. 


29. 


44. 


47. 


66. 


66. 90. 


12. 21. 


30. 


46. 


48. 


68. 


66. 91. 


13. 22. 


31. 


46. 


49. 


69. 


67. 92. 


14. 24. 


32. 


48. 


60. 


70. 


68. 93. 


15. 25. 


33. 


49. 


61. 


72. 


69. 94. 


16. 26. 


34. 


50. 


52. 


74. 


70. 96. 


lY. 27. 


35. 


51. 


63. 


76. 


71. 96. 


18. 28. 


36. 


62. 


64. 


76. 


72. 98. 


19. 80. 


87. 


64. 


66. 


77. 


73. 99. 


20. 32. 


38. 


66. 


66. 


78. 


74. 100, 


21. 83. 


39. 


56. 


67. 


80. 


76. lOa 



76. Resolve 120 and 144 into their prime factors. 

77. Resolve 180 and 420 into their prime factors. 

78. Resolve 714 and 836 mto their prime factors. 

79. Resolve 574 and 2898 into their prime factors. 

80. Resolve 11492 and 980 into their prime factors. 

81. What are the prime factors of 650 and 1728 ? 

82. What are the prime factors of 1492 and 803^ ? 

83. What are the prime factors of 4604 and 16806 ? 

84. What are the prime factors of 71640 and 20780? 
86. What are the prime factors of 84570 and 65480? 
86. What are the prime factors of 92352 and 81660 ? 
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GREATEST COMMON DIVISOR. 

1 66» A c^mmcm. divisor of two or more numbers, is a num- 
ber which will divide each of them without a i^mainder. Thus . 

2 is a common divisor of 6, 8, 12, 16, 18, <fec. 

167* The greatest common divisor of two or more numbers, 
is the greatest number which will divide them without a remainder. 
Thus 6 is the greatest common divisor of 12, 18, 24, and 30. 

Obs. a common divisor is sometimes called a common measure. It will be 
seen that a common divisor of two or more numbers, is simply a factor which 
is comm/m to those numbers, and the greatest common divisor is the greatest 
factor common to them. Hence, 

168* To find a common divisor of two or more numbers. 

Resolve each number into two or more factors y one of which shall 
he common to all the given numbers. 

Or, resolve the given numbers into their prim>e factorSy then if 
the sam^ factor is found in each, it will be a common divisor, (Ai*t. 
165. Obs. 2.) 

Obs. If the given numbers have not a common factor, they cannot have a 
common divisor greater than a unit ; consequently they are either prime wumr 
derSf or are prim£ to each other. (Art. 100, Def 4. Obs. 2.) 

Note. — The following facts may assist the learner in finding common di- 
Tisors: 

1. Any number ending in 0, or an even number, as 2, 4, 6, &c., may be 
divided by 2. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided by 10. 

4. When the two right hand figures are divisible by 4, the whole number 
may be divided by 4. 

5. If the three right hand figures of any number are divisible by 8, tue 
whole is divisible by 8. 

Ex. 1. Find a common divisor of 6, 15, and 21. 

iSoZwfe'ow.— 6=3X2; 15=3X5; and 21=3X'7. The factor 

3 is common to each of the given numbers, and is therefore a 
common divisor of them. 



Quest.— 166. What U a common divisor of two or more numbers 1 167 What Is the 
greatest common divisor of two or mor^ numbers 1 Oh$. What is a common divisor » 
llMes called 1. 168. How do yoa find a common divisor of two or more nnmbersl '' 
tte gtvea mimbers have not a common fketor, what is true as to a common dfclttM 

5 
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2. Find a common divisor of 15, 18, 24, and 36. 

3. Fiod ft common divisor of 14, 28, 42, and Z$, 

4. Fiiul a comfaion divisor of 10, 3o, 50, 75, and 60. 

5. Find a common divisor of 82, 118, and 146. 

6. Find a cotninon divisor of 42 and 66. Ans. 2, 3, or 6. 

169* It will be seen from the last example that two numbers 
may have more than one common divisor. In many cases it is 
highly important to find the greatest divisor that will divide two 
or more given numbers without a remainder. 

7. What is the greatest common divisor of 35 and 50 ? 

Operation. Dividing 50 by 35, the remainder is 15, 

35)50(1 then dividing 35 (the preceding divisor) by 

85 15 (the last remainder) the remainder is 6; 

15)35(2. finally, dividing 15 (the preceding divisor) by 

30 6 (the last remainder) nothing remains ; con- 

5)15(3 sequently 5, the last divisor, is the greatest 

15 common divisor. Hence, a. 

170* To find the greatest common divisor of two numbers. 

Divide tlie greater number by the less ; then divide the preceding 
divisor by the last remainder, and so on., till nothing remains. 
The last divisor will be the greatest common divisor. 

When there are more than two numbers given. 

First find tlie greatest common divisor of any tttf^- of them ; 
then, that of the common divisor thus obtained and of another 
given number, and so on through all the given numbers. The last 
common divisor found, will be tJie one required. 

Demonstration. — Since 5 is a measure of the last dividend 15, in the preced* 
ing solution, it must therefore be a measure of the preceding dividend 35; be- 
cause 35=2X15-|~5; and 35 is one of the given numbers. Now, once 5 
measures 15 and 35, it must also measure their sum, viz : 35-|-15, or 50, which 
is the other given number. (Art. 161. Prop. 13.) In a similar manner it ma3f 
be shown that the last divisor will, in all cases, be the greatest common divisor. 

iVbte.— Numbers which have no common measure greater than 1, are said to 
be incommensurable. Thus 17 and 29 are incommensurable, 

QiTtfT.— no. How find the fieatett common dtvisor of two nomben 1 Of mora thu two 
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8. What is the greatest commQn divisor of ^85 and 466 ? 

9. What ii^ the greatest common difisor of 632 mi^jl274 ? 

10. What is the grtetest common divisor of $88 aill ,2tt6 ? 

11. What is the greatest ownmon divisor of 21^5 and 3471 f 

12. What is the greatest common divisor o£' 1#79 and 2425 ?' 

13. What is the greatest common divisor of 76, "125, and 160! 

Suggestion. — Find the greatest common divisor of 75 and 125, 
which is 25. Then that of 25i and 160. Ans. 5. 

14. What is the greatest common divisor of 183, 3996, 108 ? 

15. What is the greatest common divisor of 672, 1440, and 3472 ? 

16. What is the greatest common divisor of 30, 42, and 66 ? 

Analysts. — By resolving the given num- Operation, 

bers into their prime factors, (Art. 165,) 30=2X3X6 
we find that the factors 2 and 3 are both 42=2X3x7 
common divisors of them. But we have 66=2X3X11 
seen that a composite number can be Now 2X3=6 Am, 
divided by the product of any two or 

more of its prime factors ; (Art 165. Obs. 2 ;) consequently 30, 
42, and 66 can all be divided by 2X3 ; for 2X3 is the product 
of two prime factors common to each. And since they are the 
only factors common to the given numbers, their product must 
be the greatest common divisor of them. Hence, 

171* Second Method of finding the greatest common diviaor 
of two or more nimibers. 

Resolve the given numbers into their prime factors, and the con- 
tinued product of those factors which are common to each, wUl he 
the greatest common divisor. 

Obs. If the given numbers have but one common factor, that factor itself is 
the greatest common divisor. 
I 

17. What is the greatest common divisor of 105 and 166 ? 

18. What is the greatest common divisor of 36, 60, and 108 ? 

19. What is the greatest common divisor of 108, 126, and 162 ? 

20. What is the greatest common divisor of 105, 210, and 316 ? 

21. What is the greatest common divisor of 24, 42, 64, and 60 ? 

22. What is the greatest common divisor of 5Q, 84, 140«axu' 
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LEAST COMMON MULTIPLE. 

172* One number is said to be a muUiple of another, when 
tbe former can be divided by the latter without a remainder. 
(Art. 160. Def. 8.) Hence, 

1 7 3* A common multiple of two or more numbers, is a num- 
ber which can be divided by eocA of ihan. without a remainder. 
Thus, 12 is a common multiple of 2, 3, and 4 ; 15 is a conmion 
multiple of 3 and 5, i&c. 

Ob8. a ccmmon multiple u always a composite number, of which each of 
the given numbers must be a factor; otherwise it could not be divided by 
them. (Art. 165. Obs. 2.) 

1 7 4« The continued product of two or more given numbers 
will always form a common multiple of those numbers. The same 
numbers may have an unlimited number of common multiples ; 
for, multiplying their continued product by any number, will form 
a new common multiple. (Art. 161. Prop. 14.) 

175* The least common multiple of two or more numbers, is 
' the letist number which can be divided by each of them without a 
remainder. Thus, 12 is the least common multiple of 4 and 6, for 
it is the least number which can be exactly divided by them. 

Obs. The least common multiple of two or more numbers, is evidently 
coniposed of all the prime factors of each of the given numbers repeated once^ 
and' only once. For, if it did not contain all the prime factors of any one of 
the given numbers, it could not be divided by that number. (Art. 165. Obs. 3.) 
On the other hand, if any prime factor is employed inore times than it is re- 
peated as a factor in some one of the given numbers, then it would not be tbe 
least common multiple. 

Ex. 1. What is the least common multiple of 10 and 15 ? 

Analym, — 10=2X5, and 15=3X5. The prime factors of 
the given numbers are 2, 5, 3, and 5. Now since the factor 6 
occurs once in each number, we may therefore cancel it in one 

QucBT.— 173. When is one nnmber aaid to be a multiple of another? 173. What !• a 
common multiple 1 174. How may a common muUiple of two or more nomben be 
Ibrmed 1 How many common multiples may then be of any given nombeis 1 175. What 
Is tlM iMst common multiple of two or mora nmnberi ? 
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instance, and the continued product of the remaining factors 2X3 
X 5, or 30, will be the least common multiple. 

Operation, We first divide both the numbers by 6 

5)10 '' 15 in order to resolve them into prime fac- 

2 " 3 tors. (Art. 1Y5. Obs.) Thus, all the dif- 

5X2X3=30 -4/w. ferent factors of which the given num- 
bers are composed, are foimd in the divisor and quotients once, 
and only once. Therefore the product of the divisor and quotients 
5X2X3, is the least common multiple required. Hence, 

170* To find the least common multiple of two or more 
numbers. 

Write the given numbers in a line toith ttvo points between them. 
Divide by the smallest number which will divide any two or more 
of them without a remmnder, and set the quotients and the undivided 
numbers in a line below. Divide this line and set down the re- 
sults as before; thus continue the operation till there are no tvfo 
numbers which can be divided by any number greater than 1. The 
continued product of the divisors into the numbers in the Uist Une, 
will be the least common multiple required, 

Obs. 1. We have seen that the least divisor of every number is apriTne num- 
ber ; hence, dividing by the smallest number which will divide two or more of 
the given numbers, is dividing them by a prime number. (Art. 161. Prop. 20.) 

The result will evidently be the same, if, instead of dividing by the snuUlek 
number, we divide the given numbers by any prirM number, that will divide 
two or more of them, without a remainder. 

2. The preceding operation, it will be seen, resolves the given numbers into 
their prijne factors, (Art. 165,) then multiplies all the different factors together, 
taking each factor as many times in the product, as are equal to the greatest 
wumifer of times St is found in either of the given numbers. 

3. If tlie given numbers are prime numbers, or are prime to each other, the 
continued product of the numbers themselves will be their least common mul- 
tiple. (Art. 168. Obs,) Thus, the least common multiple of 5 and 7 is 35; of 
8 and 9 is 72. 

ttcBST.— X7C, How is the least common multiple of two or more numbers found? 
Oto. If the given numbers are prime, or are prime (o each other, what Is the least com- 
BHM multiple of them 1 r76. a. Upon what principle does this rule depend ? Ob». Why 
dt> you divide by the soMUMt number that will 4ilvide two or mon of the given namben 
MMumttknmtiain'l .-y. 
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Ex. 2. What is the least common multiple of 6, 8, and 12 ? 

AnalyM. — By resolving the given numbers Operaticn. 

into their prime Victors, it will be seen that 2 6^2X3 
is foond onoe as a factor in 6 ; /iri€<inl2; and 8=2X2X2 
ikne timet in 8. It must therefore be taken 12=2X2X3 
three times in the product. Again, 3 is a fac- 2 X 2 X 2X3=24 
tor o( 6, and 12, consequently it must be taken onlj once in iht 
product (Art. 176. Obs. 2.) Thus, 2X2X2X3=24 Ans. 

Ex. 3. What is the least common multijrfe of 12, 18, and 36? 

First Operation, Second Operation. Third Operation, 

2 )12 '' 18 " 36 9 )12 '* 18 " 36 12 )12 " 18 " 36 

2 )12 " 2 "^ 3 ) 1 " 18 " 3 

2) 6 ^^ \ " 2 1 " 6 " 1 



2) 6 " 


9 " 18 


8) 3 " 


9 " 9 


8) 1 " 


3 " 3 



3 " 1 ' 1 And 12X3X6=216. 
T^ 1 " 1 Now 9 X 2 X 2 X 3=108. 
2X2X3X3=36 ^iw. 

Explanation. — In the first operation, we divide by the smallest 
numbers which will divide any two or more oi the given numbers 
without a remainder, and the product of the divisors, &c,, is 36, 
which is the answer required. 

In the second and third operations, we di\ide by numbers that 
win divide two or more of the given numbers without a remainder, 
and in both cases, obtain erroneous answers. 

Note. — It w31 be teen from the second and third operations above, that 
" dividing by any number, which will divide two or more of the given num- 
ber9 vrithont a remainder," according to the mle given hy some authon, doe»>- 
not always give the least common multiple of the numbers. 

176* a. The reason of the preceding rule depends upon th< 
principle that the least common multiple of any two or more num 
bers, is composed of all the prime factors of the given number? 
each taken as many times, as are equal to the preatest number 6i 
times it is found in either of the given numbers. (Art. 1*15. Obs.. 

Note. — 1. The reason for diviJing by the smallest number, is because th 
divisor may otherwise be a composite number, (Art. IGl. Prop. 20,) and hav 
a iketor common to it and one of the quotients, or undivided numbers in the 
lait fine \ consequently th*-contmued product of them would be too Usrgs fat 
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the feo^ common multiple. (Art. 175. Obs.) Thus, in the second operation the 
divisor 9, is a composite number, containing tlfle factor 3 common to thg 3 in , 
the quotient ; consequently the product is three limes too target In the third 
operation the divisor 12, is a composite number, and contains the factdr 6 com- 
mon to the 6 in the quotient; therefore the product is six times t/m large. 

2. The object of arranging the given numbers in a line, is that all of them 
may be resolved into their prime factors at the same time ; and also to present 
at a glance the factors which compose the least common multiple requked. 

4. Find the least common multiple of 6, 9, and 15. 

5. Find the least common multiple of 8, 16, 18, aii^24*, . 

6. Find the least conmion multiple of 9, 15, 12, 6^^^^^* ^ 

7. Find the least common multiple of 5, 10, 8, 18, 'asg[^5. 

8. Find the least common multiple of 2^, 16, 18, aiBiE20. 

9. Find the least common multiple of 9ij 25, 60, 72, and 35. 

10. Find the least common multiple o*ifi, 12, 84, and 72. 

11. Findjhe least common multiple of 27, 54', 81, 14, and 63. 

12. Find the least common multiple of 7, 11, 13, 3, and 5. 

177. The process of finding the least common multiple 
may often be shortened, by canceling every number which will 
divide any other given number, without a remainder, and also 
those which will divide any other number in the same line. The 
least common multiple of the numbers that remain, will be the an- 
swer required, 

Obs. By attention and practice, the student will be able to discover, by in- 
spection, the least common multiple of numbers, when they are not large. 

13. Find the least common multiple of 4, 6, 10, 8, 12, and 16. 

Operation, Since 4 and 6, will exactly di- 

2 )4 '* " 10 " 8 " 12 " 15 vide 8, and 12, we cancel them. 

2) " 4 " 6 " 15 Again, since 5 in the second line 

3) 2" 3 '' 15 willexactlydividel5inthesame 

9, " \ " 5 line, we therefore cancel it, and 

Now, 2X2X3X2X5=120 Ans, proceed with the remaining num- 
bers as before. 

14. Find the least common multiple of 9, 12, 72, 36, and 144. 

15. Find the least common multiple of 8, 12, 20, 24, and 25. 



16. Find the least common multiple of 1, 2, 3, 4, 5^ 6, 



1 ' 
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17. Find the least common maltiple of 63, 12, 84, and 7. 

18. Find .the least common multiple of 54, 81, 63, and 14. 
10. Find the least common multiple of 72, 120, 180, 24, and 36. 

177« a. The least common multiple of two or more numbers 
may also be found in the following manner. 

Fint find the greateit common divisor of ttoo of the given num- 
bers ; by this divide one of these ttoo numbers, and multiply the 
quotient by tlte other. Then perform a similar operation on ths 
proiluct and another of the given numbers; thus continue the pro- 
cess until ail of the given numbers have been employed, and ths 
final rt'itult wiil be the least common multiple required. 

20. AVhat is the least common multiple of 24, 16, and 12? 

Solution. — By inspection, we find the greatest common divisor 
of 2-4 and 10, is 8. Now 24-r8=3; and 3X16=48. Again, 
the greatest common divisor of 48 and 12, is 12. Now 48—12 
e=4; and 4X12 = 48. Ans. 

Proof. — Resolving the given numbers into their prime factors, 
24:r-2XiJXi'X3; 10 = 2X2X2X2; and 12=2X2X3; (Art. 
lOi) ;) oonstHiiu'ntly, 2X2X2X2X3=48, the least common mul- 
tiplo. (Art. 175. Obs.) 

Obh. TIm rcastm of this rule depends upon the principle, that if the product 
of liny two nunibors bt^ divided by any factor which is common to both, the 
quotient will bo ii Mmmon wuUiplc of the two numbers. Thus, if 48, the 
product of (i nnd 8, be divided by 2, a factor of both, the quotient 24, will be 
a multi|')I(> of each, since it may be regarded either as 8 multiplied by the quo- 
tient of by the factor 2, or as 6 multiplied by the quotient of 8 by the same 
lUctor. Hence, it is obvious, that the sreafcr the common measure is, the kss 
will bo the multiple ; ond, consequently, the greatest common measure will 
produce the least couimon multiple. 

When the common multiple of the first two numbers is found, it is evident, 
that any number which is a common multiple of it and the third number, will 
be a multiple of the first, second, and third numbers. 

21. What is the least common multiple of 75, 120, and 300? 

22. What is the least common multiple of 96, 144, and Y20? 

23. What is the least common multiple of 256, 612, and 1728? 

24. What is the least common multiple of 375, 850, and 3400? 
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SECTION VII. 
FRACTIONS. 

Art. 178. When a number or thing is divided into two equal 
parts, one of those parts is called one half. If the number or 
thing is divided into three equal parts, one of the parts is called 
one third ; if it is divided into four ecfual parts, one of the parts 
is called one fourth, or owe quarter ; and, universally. 

When a number or thing is divided into eqtmt parts, the parti 
take their name from the number of parts into which the thing or 
number is divided, 

179* The value of one of these equal parts manifestly depends 
upon the number of parts into which the given number or thing 
is divided. Thus, if an orange is successively divided into 2, 3, 
4, 5, 6, &c,, equal parts, the thirds will be lets than the halves ; 
the fourths, than the thirds ; the fifths, than the fourths, &c. 

Obs. a half of any number is equal to as many units, as 2 is contained 
times in that number ; a third of a number is equal to as many, as 3 is con- 
tained times in the given number; a fmrth is equal to as many, as 4 Is con- 
tained in the number, S&c. 

180* When a number or thing is divided into equal parts, 
these parts are called Fractions. 

Obs. Fractbns are usdS to express parts of a ecUection of things, as well as 
of a sir^k thing ; or parts of any number of units, as well as of <me unit. 
Thus, we speak oi j of six oranges ;. -^ of 75, &jC. In this case the collection, 
or number to be divided into equal parts, is regarded as a vAoU, 

181* Fractions are divided into two closseg, (hmmon and 
Decim>al. For the illustration of Decimal YnMcfOB, see Sec- 
tion IX. 

avBBT.— 178. What is meant by one halfl What is meant by one third! What Is 
•want by a fourth 1 What is meant by fiAhs 1 By sixths 1 How many sevenths make 
4 whole one ? How many tenths 1 What is meant by twentieths 1 By hundredths 1 Wbea 
a Bomber or thing is divided into eqaal parts, from what do the parte take their name t 
ni. Uponwhatdoesthevalueof one of these eqoal partedependl 180. Whatarefiae- 
flknst 181. Into how many classes are firaclloBs divided 1 

6* 
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t^jCk (.\mt««Knii ^V^^Vm^ ar^ expressed by two numbers, one 
pi«akX>i v^^vr the vHOaer. wtch a line between them. One half ia 
^rtucti Uiu* V- •'*«« ihird> ^: one fourth, ■}; nine tenths, -f^; 

Ihc :tuiubcr ViOw ;he line b called the denominator, and shows 
iuio Vh^ 'm«i«^^ (jiiri:^ Uic uuittber or thing is divided. 

tlK» ikuittbvr aV'kve the line i$ c«Ued the numerator, and shows 
Vh» man^ pwr«» ar« (U;p!rtf«MMf by the fraction. Thus, in the frac^ 
IK>tt }^ th«> vtetKHttittaCvHT ;^^ ^hows thai the number is divided into 
Arm- ^ml p«tft:» : the numerator :2» shows that two of those parts 
Hf^ cv^rx'^icj^Nl bv the 6nic«ioQ. 

the vktK^ttKttaKHT ami numerator together are ealled the terms 
^ th« fractioii. 

C^IBL t. TV term Sictbm^ » of Latm oripn, and dgnifiet broken, ot sepa- 
mimi into pM%iL Hence; tiractioni aie MOMtimes called inkm mimbers, 

^ lVitMMteK«MM«MOiaea called r^f«rfracli^ T1iistenii,howe¥er, 
k ^rii7 ycop«c^ Mling into dfemae, 

9L Th* auBB^r WWw ^ Km is called the 4biM»MtiMifor, because it giyes the 
«*iiiit or ^km^miiuaium to ^ ftactMO ; as» hahres, thnds, fifths, &c. 

The aumber above ^ Kne b called the mnmermi^r^ because it mumAers the 
paxts, oc shows bow many parts are expressed by the fraction. 

1 83* A proper fraction is a fraction whose num^ratOT is less 
than its denominator ; as, i, f , f. 

An improper fraction is one whose numerator is equal to, or 
greater than its denominator ; as, f , f . 

A mixed number is a whole number and a fraction expressed 
together; as, 4f, 26-H. 

A simple fraction is a fraction which has but one numerator and 
one denominator, and may be proper, or improper ; as, f, ■}•. 

A compound fraction is a fraction of a fraction ; as, | of f of i, 
|of Aof-Aof«. 

QintBT.— 183. How are common fVactions expressed 1 What is the n amber below the 
Use ealled ? What does it show 1 What Is the number above the line ealled 1 What 
does It show 1 What are the denominator and numerator, taken together, ealled f 
Olit. What is the meaning of the term fhtctlon t What are commoo firacilons sometimes 
ealled 1 Why is the lower number called the denominator ? Why Is the npper one 
esUeddieaimierator? 183. What is a proper fhtctlon 1 An improper firaction 1 Amlied 
■mbert A simple fraction? Acompoondftsctloal 
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A complex fi:action is one which has a fraction in its numerator 

or denominator, or m both ; as, — > — r> — ^r- 

5 6i 8i 

184« Fractions, it will be seen both from the definition and 
the mode of expressing them, arise from division, and may be re« 
garded as expressions of unexecuted division. The numerator an- 
swers to the dividend, and the denominator to the divisor, (Arts. 
26, 182.) Hence, 

185* The value of a fraction is the quotient of the numerator 
divided by the denominator. Thus, the value of f is tioo ; of ^ is 
om; of i is one third, &c. Hence, 

1 86. If the denominator remains the 8am£, multiplying the 
numerator by any number, multiplies the value of the fraction by 
that number. For, since the numerator and denominator answer 
to the dividend and divisor, multiplying the numerator is the same 
as multiplying the dividend. But multiplying the dividend, we 
have seen, multiplies the quotient, (Art. 141,) which is the same 
as the value of the fraction. (Art. 186.) Thus, the value of f =2 ; 
now, multiplying the numerator by 3, the fraction becomes ^, 
whose value is 6, and is the same as 2 X 3. 

187* Dividing the numerator by any number, divides the value 
of the fraction by that number. For, dividing the dividend, divides 
^e quotient. (Art. 142.) Thus, f =2 ; now dividing the numera- 
tor by 2, the fraction becomes i, whose value is 1, and is the same 
as 2-r2. Hence, 

Ob8. With a given denominator, the greater the numerator^ the greater will 
be the value of the fraction. 

188« If the numerator remains the same, multiplying the de- 
nominator by any number, divides the value of the fraction by that 
number. For, multiplying the divisor, we have seen, divides the 

QuBtT.— What is a eomptoz fraction 1 184. From what do fractions arise 1 185. What 
is the value of a fiacUon 1 186. What is the effect of multiplying the numerator, white 
the denominator remains the same 1 Explain the reason. 187. What is the eflfoct of di* 
vldlng the numerator 1 Obt, With a given denominator, what is the efibct of increasiDg 
the Bomerator 1 188. What is the eflbct of multiplying the den.omiB»tot% 
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quotient (Art. 143.) Thus, -^-=4 ; now multiplying the denom« 
inator by 2, the fraction becomes -fj-, whose value is 2, and is the 
same as 4-r2. 

189* Dividing the denominator hy any number, multiplier the 
value of the fraction by tluit numher. For, didding the diviscM* 
multiplies the quotient. (Art. 144.) Thus, ■^■=4 ; now dividing 
the denominator by 2, the fraction becomes ^, whose value is 8, 
and is the same as 4 X 2. Hence, 

Ob8. With a given numerator, the greaitr the denomiruUor, the less will be 
the yalue of the fraction. 

1 90. It is evident from the preceding articles, that multiply' 
ing the numerator by any number, has the same effect on the value 
of the fraction, as dividing the denominator by that number. 
(Arts. 186, 189.) And, 

Dividing the numerator has the same effect, as multiplying the 
denominator, (Arts. 187, 188.) 

Obs. It will be observed, that multiplying or dividing the wwmerator of a 
firaction, has the same eiSect upon its value, as the same operation has upon 
a whole number ; but, the effect of multiplying or dividing the denominator is 
exactly corUrary to that of the sam^ operation upon a whole number. 

191* If the numerator and denominator are both multiplied 
or both divided by the same number, the value of the fraction will 
not be altered. (Art. 146.) Thus, -^=3; now if the numerator 
and denominator are both multiplied by 2, the fraction becomes 
•V-, whose value is 8. If both terms are divided by 2, the frac- 
tion becomes f, whose value is 3 ,- that is, J^-*=^=4=3. 

192* Since the value of a fraction is the quotient of the 
numerator divided by the denominator, it follows. 

If the numerator and denominator are equal, the value is a unit 
or one. Thus, •j'=l, •f=l, <fec. 

aucBT.— 180. What Is the effect of dividing the denoroinfttor 1 V^y 1 Obs. With a 
given numerator, what Is the effect of increasing the denominator f 190. What may b« 
done to the denominator to produce the same effect on the valne of the fVaction, as mnl 
tiplying the numerator hy any given number 1 What to produce the same effect as divid* 
tng the numerator by any given nnmber ? 191. What Is the eff^t if the numerator and 
denominator are both multiplied, or both divided by the same number? 193. When the 
Dumerator and denominator are eqoal, what is the valae of the firaction 1 
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If the numerator is greater than the denominator, the value is 
greater than one. Thus, 4^=2, 4=1^. 

If the numerator is leas than the denominator, the value is less 
than (me. Thus, i=l third of 1, t=4 fifths of 1. 

193* Fractions may be added, subtracted, multiplied, and 
divided, as well as whole numbers. But, in order to perform 
these operations, it is often necessary to make certain changes in 
the terms of the fractions. 

Obs. It is evident that any ckangea may be made in tke tenns of a fraction, 
which do not alter the quotient of the numerator divided by the denominator ; 
fi>r, if the quotient ii not altered, the value remains the same. Thus, the tenns 
of the fraction j^ may be changed into •^, -f-, ^, &4i.^ without altering its value ; 
fbr in each case the quotient of the numerator divided by the denominator is % 
Hence, for any given fraction, we may substitute any other fraction, which 
will give the same quotient. 



REDUCTION OP FRACTIONS. 

194* The process of changing the terms of a fraction into 
others, without altering its value, is called Reduction of Frao» 

TIONS. 

CASE I. 
Ex. 1. Reduce H to its lowest terms. 

First Operation. Dividing both terms of the 

2)H=A • again, 5)-^=^ ^^**- fraction by 2, it becomes iV • 

again, dividing both by 5, we 
obtain i, whose terms are the lowest to which the given fraction 

can be reduced. 

^. 

Second Operation. If we divide both terms by 10, their 

10)MHt ^ns. greatest common divisor, (Art. 170,) the 

given fraction will be reduced to its lowest 
tenns by a single division. Hence, 

Q«wrr.--Wh«B the munemtor la laifer than the denominator, what 1 When smaller, 
9 Ot*. What ehanges may be made in the terms of a fraction 1 194. What if 
^ redaetlon of fVaetions ? 195. How Is a fraction reduced to Its lowest tenv * 
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ItMih To Muw A dacoMi to its lowest i 

Jtvm^ m tnmtT%cor imi Jenamimmt&r hy any number whuA 
mml Hrwiif ibm jvdk. titJkmC j mnaimder ; and thus continue the 
j^m^nn^m. iU Jkn vt mi maaiitr jreater tAoa 1 that will divide 

,V. ittmit, jMft :At wuMro^ur igmi demammmatar hy their greaUet 
mmamm ntrun^ . :Atf :w jvuicwmfir tiuma aritinf will be ike lowest 
^^ms v wiM,*^ r.W jnrm /^nrtiiit <.*i0i be ndt^eed. (Art. 170.) 

Cfea^ I- 5teM Mirer ws Mrytr dtaui I 'M ' tufi i tfj, it may be asked, how thfl 
i««Hi c. ^"wi V» «Mi Q» b« t& 4Mnr strms thou ^. ft ■hoold be obeeired, 
^ -rg'wj'jMiutt. Vnar v-n. ^w nnmKv to cbe .lamfci ' of parts into which the 
mnft «- :&utir v >avaaRL sai ant tti tbs nuv or sltt of the parts. Thus, in |, 
l^ttn u« T«tr^ paitt than in -(^: m -f. Aere aie Jntr parts than in -f^, &c. 
Btnw. ;i d^actiua is iaiii to b« levhsed to ifei law t st ttrms, when its numerator 
ami ieaumuuitor ue «xpR9R«i m Ae WMflrrf aandbas posAle. 

^ Tbitf vziiue at" a onctiim » not altered br R^hKin^ ft to its lowest tenns ; 
ftr. the aamerator aiai Jenomtnator axe both ifivakd by the same number. 

3L When tha temsi of the ftaetua are fmall, the fixmer method will gen- 
ezaUy b« Mni to bo tkt dboitor and more coaiveaini; bat when the tenns 
arc buse. k b oAen «fiArvll to J etenn in e whether ^ fla ttion is in ilssimidest 
ftnit w i thu o t Cmfittf the grutat n^swia daiair oiitm teoHL 

2. Redxzce i^ to its lowest tenns. Ans, t. 

3. Reduce ^. 11. Reduce fff. 

4. Reduce A- 12. Reduce A^. 

5. Reduce if. 13. Reduce fff- 

6. Reduce ff . 14. Reduce iff. 

7. Reduce ff. 15. Reduce fff. 

8. Reduce if. 16. Reduce \Hi. 

9. Reduce ^^. 17. Reduce fMi. 
10. Reduce -ffT- 18. Reduce ffff. 

4 CASE II. 

19. Reduce V" to a whole or mixed number. 

Analyeis. — ^The object in this example, is to Operatum. 
find a whole, or mixed number, whose yalue is 7)23 

equal to the given fraction. Now, since 7 ~3f Jne^ 

Qjnar.—Ois, Wbat is meant by the ezpressloB, lowest tenns 1 Wbea Is a flaetioa 
■al4 to be reduced to ito lowest tenns f Is the valoe of a fntetlon alterad by iedoeii« II 
to its lowest terms 1 WhynotY 
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serentlis make 1 whole one, 23 seyenths will make as many 
whole ones as 7 is contained times in 23. And 23-T-7=3f. 
But the value of a fraction is the quotient of the numerator 
divided by the denominator. (Art. 185.) Hence» 

196« To reduce an improper fraction to a whole, or mixed 
number. 

Divide the numerator hy the denomiTiator, and the quotient will 
he the whole, or mixed number required, 

20. Reduce V" to ^ whole or mixed number. Ans, 6f^. 
Reduce the following fractions to whole or mixed numbers : 

21. Reduce -V. 26. Reduce W- 

22. Reduce V^. 2Y. Reduce ^^. 

23. Reduce ff . 28. Reduce Hfi^. 

24. Reduce ^. 29. Reduce -4f^. 

25. Reduce \\. 30. Reduce Hff». 

CASE III. 
31. Reduce the mixed number 27f to an improper fraction. 

Oj^ation. 
Analysis. — In 1 there are 5 fif^, and in 27 27f 

there are 27 times as many. Now 5X27=135, 5 

and 2 fifths make 137 fifths. Hence, J^ Am. 

197. To reduce a miTOd number to an improper fracticMi. 

Multiply the whole number hy the denominator of the fraetum, 
and to the product add the given numerator. The sum placed over 
the given denominator, vnll form the improper fraction required, 

Obs. 1. Any whole number may be expressed in the form of a fraction with- 
out altering its value, by making I the denomiruUcr. 

2. A whole number may also be reduced to a fraction of any denominator, 
oy muUiplying the given number by the proposed denominator ; the product 
irill be the numerator of the fraction required. 

QuKST. — 106. How is an improper fracUon reduced to a whole or mixed number 1 
197. Bow lednce a mixed number to an im|Nroper fraction 1 Obs. How expnn a whole 
■ouiber In the form of a fractton f How reduce it to a ftaetion of a given i 
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Thus, 25 may be expressed by -V. H^> or ^W» <fe<^-> ^^ 25=» 
^fc=xjiL=:i^^ <fec. So 12=V=Y-=V=V. for t^e quotient of 
each of these numerators divided by its denominator, is 12. 
32. Reduce 14^ to an improper fraction. Ans. -V. 
Reduce the following numbers to improper fractions : 
83. Reduce 17i. 88. Reduce SSQH- 

34. Reduce 25f 39. Reduce 1304+. 

85. Reduce 48f 40. Reduce 4725+. 

36. Reduce 10^, 41. Reduce 445 to tenths. 

37. Reduce 115iV- ^2. Reduce 672 to eighths. 

43. Reduce 3830 to one hundred and fifteenths. 

44. Reduce 5743 to six hundred and twenty-fifths. 

CASE IV. 

45. Reduce -f of f to a simple fraction. 

Analysis, — f of + is 2 times as much as 1 third of -f . Now i 
of i is g— g, or A ; for, multiplying the denominator divides the 
value of the fraction. (Art. 188.) And 2 thirds is 2 times -fr, or 
-^, which is equal to i\, or -ftr. (Art. 195.) The answer is -ft. 

Obs. This operation consists in simply multiplying the two numerators to- 
gether and the two denominators. Hence, 

1 98» To reduce compound fractions to simple ones. 
Multiply/ all the numerators together for a new numerator, and 
all the denominators together for anew denomitiator. 

Obs. 1. That a compound fraction may be expressed hy a simple one, is evi- 
dent from the fact that a part of a partj must be equal ta some part of the 
whole. 

2. The reason of the rule may be seen from the analysis of the preceding 
example. 

46. Reduce f of f of f of ^ to a simple fraction. 

Ans. tHt, or A. 

47. Reduce ^ of i of +f of nft- to a simple fraction. 

48. Reduce i of i- of f of f of -ft to a simple fraction, 

ftvBSTwlflS* Bow are compouad firacttoiu radoced to liiDple ones f 
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49. Reduce -J of 1 of tV of -ftr to a simple fraction. 
60. Reduce -J- of -} of -J of -f of ^ to a simple fraction. 

Analysis. — Since the product of Operathm, 

the numerators is to be divided 1 t $ 5 4__ 6 
by the product of the denomina- jj $ /< 7 • 9 63 
tors, we may cancel the factors 2, 

3, and 4, which are common to both ; for, this is dividing the 
terms of the new fraction by the same number, (Art. 148,) and 
therefore does not alter its value.. (Art. 191.) Multiplying the 
remaining factors together, we have -^, which is the answer re- 
quired. Hence, 

199* To reduce compound fractions to simple ones by 
Cancelation. 

Cancel all the factors which are common to the numerators and 
denominators ; then multiply the remaining terms together as 5e- 
fore. (Art. 198.) 

Obs. 1. The reason of this rale depends upon the fact that the numerator 
and denominator of the new fraction are, in effect, divided by the same num- 
bers ; for, canceling a factor of a number divides the number by that factor. 
(Art. 148.) Consequently the value of the fraction is not altered. (Art. 191.) 

2. This method not only shortens the operation of multiplying, but at the 
same time reduces the answer to its lowest terms. A little practice will give 
the student great facility in its application. 

51. Reduce f of i|^ of f to a simple fraction. 

Operation, 

3 First we cancel the 3 and 8 in the 

$ 1$ ^^__3 numerator, then the 24 in the denomina- 

"pL 7~7 * tor, which is equal to the factors 3 into 8. 
Finally, we cancel the 5 in the denomina- 
tor and the factor 5 in the numerator 15, placing the other factor 
8 above. We have 3 left in the numerator, and 7 in the denom- 
inator. Ans, f . 

52. Reduce ^f of f of | of +f to a simple fraction. 

63. Reduce -f of f of ■} of t'V of -J to a simple fraction. 

OostT.— 199. How by cancelation 1 Uow does It appear that this method will give Uit 
tne answer 1 Oba. Wliat advantages does this method possess 1 
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64. Reduce f of -J of -f of f of -flr to a simple fraction. 

65. Reduce f of -fir of f of f^^ to a simple fraction. 
56. Reduce i of -l-f of f of ^V to a simple fraction. 
67. Reduce -f of -fj of +^ of if to a simple fraction. 

58. Reduce -J of -ft of -fj of f of f to a simple fraction. 

59. Reduce i of ^ of 4f of f of -J- to a simple fraction. 

60. Reduce f of 3^ of f- of ft of ^ to a simple fraction. 
Note, — For reduction of complex fractions to simple ones^see Art 239. 

CASE V. 

Ex. 61. Reduce i and •} to a common denominator. 

Note. — Two or more fractions are said to have a comTtian denominaior^ when 
they have the same denominator. 

Solution. — If both terms of the first fraction \, are multi- 
plied by the denominator of the second, it becomes -ft ; and if 
both terms of the second fraction •}, are multiplied by the de- 
nominator of the first^ it becomes ft. Thus the fractions ft and 
ft have a common denominator, and are respectively equal to the 
given fractions, viz: ft=i, and ft=i. (Art. 191.) Hence» 

300* To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators except iti 
oion for a new num^erator, and all the denominators together for a 
commxm denominator. 

62. Reduce i, -f-, and |- to a common denominator. 

Operation, 
1X4X6=24 \ 

3 X 3 X 6=64 > the tliree numerators. 
6X3X4=60 ) 
3 X 4 X 6=72 the common denominator. 

Ans, f^, ^, and H- 

Obs. The reason that the process of reducing fractions to a common denom- 
inator does not alter their value^ is because the numerator and denominator of 
each of the given fractions, are multiplied by the same numbers ; and multiplying 

QucsT.— Abte. What is meant by a common denominator 1 900. How are fractions i«> 
iMcsd to a common dsnomlnator 1 Obs. Does the process of redaciog fractions to a eom 
mam denominator alter theif value 1 Why not 1 
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Doth the nmnerator and denominator of a fraction by the same number, does 
not alter its value. (Art. 191.) 

63. Reduce -J, -f, ■}, and f to a common denominator. 

64. Reduce f , +, f , and f to a common denominator. 
Reduce the following fractions to a common denominator : 

65. Reduce f, i, f, and f . 60. Reduce iJ, ff, and fj. 

66. Reduce f , +, f , and f . 70. Reduce +f , t%, and ff. 

67. Reduce f, f, ^, and -ft. IV. Reduce f*, f*, and U- 

68. Reduce t^t, f, +f, and f. 72. Reduce M, tt, and ifi- 

CASE VI. 

73. Reduce i, f, and f to the least common denominator. 

Analysis. — ^We first find the least Operation. 
common multiple of all the given de- 2)3 " 4 " 8 
nominators, which is 24. (Art. 176.) 2 )3 ^^ 2 ^' 4 
The next step is to reduce the given 3 " 1 " 2 
fractions to twenty-fourths without Now 2X2X3X2=24, the 
altering their value. This may evi- least common denominator, 
dently be done by multiplying both 

terms of each fraction by such a number as will make its denom- 
inator 24. (Art. 191.) Thus 3, the denominator of the first frac- 
tion, is contained in 24, 8 times ; now, multiplying both terms of 
the fraction ^ by 8, it becomes -ift-. The denominator 4, is con- 
tained in 24, 6 times ; hence, multipljdng the second fraction f- by 
6, it becomes j^. The denominator 8, is contained in 24, 8 times ; 
and multiplying the third fraction -f- by 3, it becomes -J-}-. There- 
fore jfir, if, and if are the fractions required. Hence, 

201* To reduce fractiodi to their least common denominator. 

I. Jf^ind the least common multiple of all the demyminators of 
the given fractions, and it vnll he the least common denominator^ 
(Art. 176.) 

II. Divide the least common denominator hy the denominator 
of each given fraction, and multiply the quotient hy the numerator; 
the products vnll he the numerators of the fractions required. 

UuBiT.— 301. How are firaettons xedaeed to the lout common denominator f 



^ 
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Qbs. 1. This process, in effect, multiplies both the numerator and denomina- 
tor of the given fractions by the same number, and consequently does not altef 
their value. (Art. 191.) 

2. The rule supposes each of the given fractions to be reduced to its Ifiwd 
terms ; otherwise, the least common multiple of their denominators inaiy not be 
the least common denominator to which the given fractions are capable of being 
reduced. Thus, the fractions -^, •§-, and -^^ when reduced to the kast com- 
mon denominator as they stand, become -^, -fg, and -f^. But it is obvious 
that these fractions are not reduced to their least common denominator; for, 
they can be reduced to 1, J^, and |. Now, if the given fractions are reduced 
to the lowest terms, they become i, |, and f , and the Uiist common mnUipU of 
their denominators, is also 4. (Art. 176.) 

3. By a moment's reflection the student will often discover the least common 
denominator of the given fractions, without going through the ordinary pro- 
cess of finding the least common multiple of their denominators. Take the 
fractions j^^ -J-, and -j^ ; the least common denominator, it will be seen at a 
glance, is 4. Now if we multiply both terms of -J- by 3, it becomes •}; and if 
we divide both terms of -j% by 3, or reduce it to its lowest terms, it becomes \, 
Thus the given fractions are equal to J^, J, and ^, and are reduced to the least 
common denominator, 

*14, Reduce ^, -f, and •} to the least common denominator. 

Operation. Now 2 X 2 X 3 X 2 = 24, the least com. denom. 
2 )4 ^^ 6 ^^ 8 Then 24^-4=6, and 6X3 = 18, tb^'MAlun.' 
2 )2 " S" 4 24-r6=4, and 4X5=20, the 2d " 

1"3''2 24-r8=3, and3X'7=21, the3d " 

An^, if, ih and f}. 

76. Reduce f and -fr to the least common denominator. 
Reduce the following fractions to the least common denominator: 
■ '5^6. -ft, ♦, i> and tV, 84. +|, fj, «, and H- 

11. i h and i. ^. f,, fi, H, and fy. 

18. i, f, i, and -Ht. 86. *,.«, +f, and U- 

19. I i, h and tV. si: H,:ft. iV, and ff. 

80. f , i, f, and 4i. 88. -ff , U* ff, and H. 

81. -J, A, U> and n- 89. U> ih it, and U- 

82. T^, U, -ft, and -Jf. 90. H, if, U> and Vft- 

83. ^, h if, and ++• 91. ii, VVV, i*, and ift^. 

€lvMnr.-—Ob». Does this process alter the value of the given fractions 1 Why BOtI 
VThat does this mle soppose rsspecting the given fractions 1 
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ADDITION OP FRACTIONS. 

Ex. 1, A beggar meeting four persons, obtained -f of a dollar 
from the first, f from the second, f from the third, and f from 
the fourth : how much did he receive from all ? 

Solution, — Since the several donations are all in the same parts 
of a dollar, viz : sixths, it is plain they may be added together in 
the same manner as whole -dollars, whole yards, &c. Thus, 1 
sixth and 3 sixths are 4 sixths, and 4 are 8 sixths, and 5 are 13 
sixths. Ans, V"» or 2-}- dollars. 

Ex. 2. What is the sum of f and ^ ? 

Obs. a difficulty here presents itself to the learner; for, it is evident, that 
2 thirds and 3 fourths neither make 5 thirds, nor 5 fourths. (Art. 51.) This 
difficulty may be removed by reducing the given fractions to a common de- 
nominator. (Art. 200.) Thus, 



Operation, 

2X4=8 

3X3 = 

3X4=12, the common denominator. 



3__Q c tbe new numerators. 



The fractions, when reduced, are i^ and -A- ; now 8 twelfths+ 
9 twelfths=l 7 twelfths. Ans. H, oi l-fi[. - t. 

202* From these illustrations we deduce the following general 

RULE FOR ADDITION OF FRACTIONS. '. 

Reduce the fractions to a common denominator^ add 4h0ltpUr. 
merators, and place the sum over the common denomlmator, • ' 

Obs. 1. Compound fradiont mnst, of course, be reduced t{^ «tmple ones, be- 
fore attempting to reduce them to a common denominator i^/lzt. 198.) 

3. Mixed nuvibers maybe reduced to improper fractMi>.<&d then be added 
according to the rule; or, we may add the whole numbers and fractional parts 
separately, and then unite their sums. 

3. In many instances the operation may be shortened by reducing the given 
fractions to me least common denominator. (Art. 201.) 

QmcsT. — 303. How are firftctions added? Oh$. What must be done with compound 
fractions 1 Bow are mixed numbers added ? How may the operation frequently be short' 
•nedl 
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EXAMPLES. 

8. What is the sum of i, f, and f? Ans. V=2. 
4. What is the sum of i, |, f , and i ? 
6. What is the sum of i, f, i, and •}? 

6. What is the sum of |, t, +i, and i ? 

7. What is the sum of i, t^, f , and -ft ? 

8. What is the sum of i, f, ft, and -ft ? 
y. What is the sum of f, tV, f, and f? 

10. What is the sum of j, -ft, i, and -V* ? 

11. What is the sum of i, -J, i, -f, and 1? 

12. What is the sum of -f of i, i of i, and f ? 

13. What is the sum of i of j, i of i, and -ft ? 

14. What is the sum of f of -} of ■} of i, and i ? 

15. What is the sum of»f , f of 3, i of i, and i ? 

16. What is the sum of 4i, 8i, 2^, 6+, and -f? 

IT. What is the sum of -}• of 6, ■} of 2, 3i, and 6f ? 

18. What is the sum of t if, ih ii, and +* ? 

19. What is the sum of 2H, 35-^, jf, and | of -J? 

20. What is the sum of i of f , ^, 6i, 1-}, and i ? 

21. What is the sum of i and -ft ? 

NaU. — It is obvious, if two fractions, each of whose nnmeratore is 1, aie re- 
duced to a common denominator, the new numerators will be the same as the 
given denominators. (Art. 200.) Thus, if -|- and ft are reduced to a common 
denominator, the new numerators will be 12 and 8, the same as the given de- 
nominators. Now, the sum of the new numerators, placed over the product 

124-8 20 
of the denominators, will be the answer j f Art. 202;) that is TnZ7?(=Qff ^ 

^, the answer required. Hence, 

203* To find the si^n of any two fractions whose numerators 
are one. 

Add the denominators together, place this sum over their prod- 
uct, and the result will he the answer required, 

Obs. 1. The reason of this rule may be seen from the fact that the opera* 
tion is the same as reducing the given fractions to a common denominator, 
then adding their numerators. 

2. When the immeratars of two fractions are the same, their sum may be found 

QuBrr.--903. How Is the snm of any two fhtctlont found whose nnmeraton an 1 1 
Ot». How find the nun of two firaetiont whose namerators are the same 1 
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by multiplying the sum of the two denominators by the common nunneraior^ 

and placing the result OTer the product of the given denominators. Thus, the 

ra AS.' 1* (4+5)X3 9X3 37 ,. 

sum off and f 18 equal to L_i-^_=^_^=_, or \-f^. 

22. What is the sum of ^ and -gV? Of tV and ^? 

23. 'What is the sum of Vr and ^V ? Of ^ and -h ? 

24. What is the sum of g^ and -gV ? Of tJt and rh" • 

25. What is the sum of -f and -fr? Of -ft and -^? ^^- 

26. What is the sum of i^ and if ? Of fj and -ff ? ' "^^ ' 

27. What is the sum of ii and f*? Of f* and -^? 

28. What is the sum of 5 and -}? 

^ote. — The object in this example is to unite the 6 with the } in a single 
expression ; that is, to incorporate the whole number with the fraction. 

Soluti(m,—6'=^, (Art. 197. Obs. 2.) Now -Y+f =^ Ans, 

204* Hence, to add a whole number and a fraction together. 

Reduce the whole number to a fraction of the same denominator 
as that of the given fraction ; then add their numerators together, 
(Art. 202.) 

Note, — The process of incorporating a whole number with a fraction, is the 
same as that of reducing a mixed number to an improper fraction. (Art. 197.'1 

29. What is the sum of 45 and -J? 
80. What is the sum of 320 and -ft ? 

31. What is the sum of 452 and -ftV? 

32. What is the sum of 635if +427il+1625i? 

33. What is the sum of 195fi+600if+5630fi+160f ? 
84. What is the sum of 67lH+483+i+8421if +4325i? 
Qo, What is the sum of 590+i+100f++4005^+3020TV? 

36. What is the sum of 239+f +6441+4-1650+1+45001^? 

37. What is the sum of 6563i+1000i+18301+8396i? 

38. What is the sum of 356-l++46f+165i+600i+321-|? 

39. What is the sum of 41i+105-J+300i+2411+472i? 

40. What is the sum of 86'72i+163'645i+1800f +66251-Ar? 

41. What is the sum of 26003i+19352|+92831+68693i? 

42. What is the sum of 19256-ft-+45600|+f of | of f ? 

43. What is the sum of f of 28+6i+46f +t of 300 ? 

duiiT.'filM. How add a whole nomber and a fraction 1 
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SUBTRACTION OP FRACTIONS. 

205* Ex. 1. A man boaght -^^ of an acre of land, and after- 
wards sold 1^ of it : bow much land had be left ? 

Solution. — 7 tenths from tenths leave 2 tenths. 

Ans. iV of an acrei 

2. A laborer having received { of a dollar for a day.'s work, 
spent i of a dollar for liquor : how much money had be left ? 

Note. — The learner meeU with the same difficulty here as in the second ex- 
ample of adding fractions ; that is, be can no more subtract Ji/Us irom eigklks^ 
than he can add fifths to eighths ; for, •} of a dollar taken from •{- of a dollar will 
neither leave 4 Jiflhs^ nor 4 eighths. The fractions must therefore be reduced 
to a common denominator before the subtraction can be performed. 

Operation. 

3^8=24 ( *^® numerators. (Art. 200.) 
8X5=40, the common denominator^ 
The fractions become ^ and f^. Now f8 — H=li -4»w. 

306* From these illustrations we deduce the following general 

RULE FOR SUBTRACTION OP FRACTIONS. 

Reduce the given fracticms to a common denominator ; subtract 
tJie less numerator from the greater, and place the remainder over 
the common denominator. 

Obs. Compound fractions must be reduced to simple ones, as in addition of 
fractions. (Art 198.) 

EXAMPLES. 

3. From i take \. Ans. A. 

4. From +f take -ft- 9- From ff take ff. 

6. From U take if. 10. From -} of f take i of f. 

6. From if take f. 11. From f of i take i of *. 

7. From H take if. 12. From i of 40 take f of 20. 

8. From f i take f }. 13. From f of | of i take 1 of i. 

ansrr.-^SOe. How ts me flractton labtracted from another t Ob$. What is to be doas 
with compooBd fractions 1 
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207 • Mixed numbers may be reduced to improper fractions, 
then to a common denominator, and be subtracted ; or, the frac- 
tional part of the less number may be taken from the fractional 
part of the greater, and the less whole number from the greater. 

14. From 9i take 7^. . . - 

First Operation. Second Operation, 
9i=^ 9+ 

7?=V H 

Ans, f =lf, or 1+. Ans. 1-f, or 1^-. 

Note. — Since we cannot take 3 fourths from 1 fourth, we borrow a %nU in 
the second operation and reduce it to fowrlks^ which added to the 1 fourth, 
make 5 fourths. Now 3 fourths from 5 fourths leave 2 fourths : 1 to carry to 
7 makes 8, and 8 from 9 leaves 1. 

15. From 26^ take 13-|. 17. From 178-H take 56f. 

16. From 230ii^ take 160tV. 18. From 761f| take 482iVjr. 

19. From 6 take i. 

Suggestion, — Since 3 thirds make a whole one, in 5 whole ones 
there are 15 thirds; now 2 thirds from 15 thirds leave 13 thirds. 
Ans. -^, or 4i. Hence, 

208* To subtract a fraction from a whole number. 

Change the whole number to a fraction having the same denom- 
inator as the fraction to be subtracted, and proceed as befort. 
(Art. 197. Obs. 2.) 

Obs. If the fraction to be subtracted is a proper fraction, we may simply 
borrow a unit and take the fraction from this, remembering to diminish the 
whole number by 1. (Art. 69. Obs. 1.) 

20. From 20 take \, Ans. 19f. 

21. From 135 take 9^. 26. From .729 take 126fJ. 

22. From 263 take 24-H. 27. From 1000 take 25-ft-. 

23. From 168 take 30|. 28. From 563 take 562fJ. 

24. From 667 take lOOffr. 29. From 9263 take 999i. 

25. From 634 take 342|. 30. From 857 take 785-Ji. 



auBMT.— 307. How are mixed numbers subtracted 1 808. How is a fractlOB ssbtnclad 
kom a whole number 1 

O 
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MULTIPLICATION OP FRACTIONS. 

209* We have seen that multiplying by a whole number, is 
taking the multiplicand as many times as there are uniU in the 
multiplier. (Art. 82.) On the other hand. 

If the multiplier is only a part of a unit, it is plain we must 
take only a part of the multiplicand. That is, 

Multiplying by i, is taking 1 half of the multiplicand once. 
Thus, 12Xi=6. 

Multiplying by -^, is taking 1 third of the multiplicand once. 
Thus, 12Xi=4. 

Multiplying by f , is taking 1 third of the multiplicand twice. 

Thus, 12Xf=8. Hence, 

• 

2 1 O* Multiplying by a fraction is taking a certain portiok 
of the multiplicand as many times, as there are like portions of a 
unit in the multiplier, 

Obs. If the multiplier is a unit or 1, the product is equal to the multiplicand ; 
if the multiplier is greater than a unit, the product is greater than the multi- 
plicand ; (Art. 82 ;) and if the multiplier is less than a unit, the product is 
less than the multiplicand. 

CASE I. 
211* To multiply a fraction and a whole number together, 
Ex. 1. If 1 man drinks -f of a barrel of cider in a month, how 
nfiich will 5 men drink in the same time ? 

Analysis, — Since 1 man drinks -f of a barrel, 5 men will drink 
6 times as much; and 5 times 2 thirds are 10 thirds; that is, 
f X5=-V^, or Sf (Art. 196.) Ans, Si barrels. 

Ex. 2. If a pound of tea costs 1 of a dollar, how much will 
4 pounds cost ? 

Solution, — |X4=Y; and -^=2i, or 21 dolls. Ans. 
Or, since dividing the denominator of a fraction by any num- 
ber, multiplies the value of the fraction by that number, (Art. 189,) 

CluKST.— 909. What Is meant by mnltiplying by. a whole nnmber 1 210. What is meant 
Dy multiplyinn; by a firaction ? Obs. If the mnltipller Is a unit or 1, what Is the product 
•qnal to t WImb the multiplier is greater than 1, how is the product, compaied %lih tiM 
msltipUeaiidl When less, howl 
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if we divide the denominator 8 by 4, the fraction will become f, 
which is equal to 2-jt, the same as before. Hence, 

212* To multiply a fracHpn by a whole number. 

Multiply the numerator of the fraction hy the whole numher^ 
und write the prodttct over the denominator. 

Or, divide the denominator by the whole number, when this can 
he done without a reminder, (Art. 189.) 

Obs. 1. A fraction is multiplied into a number equal to its denominator by 
canceling the denominator. (Ax. 9.) Thus -^X^rri. 

2. On the same principle, a fraction is multiplied into any factor in its de- 
nemi7uU4yr^ by carbceling that factor. (Art. 189.) Thus, -^X^=f' 

3. Since multiplication is the repeated addition of a number or quantify to 
itself ^ (Art 80,) the student sometimes finds it difficult to account for the fact 
that the product of a number or quantity by a proper fraction, is always less 
than the number multiplied. This difficulty will at once be removed by re- 
flecting that multiplying by a. fraction is taking or repeating a certain portion 
of the multiplicand as many times, as there are like portions of a unit in the 
multiplier. (Art 210.) 

EXAMPLES. 

8. Multiply ft by 15. Ans, ^^, or 10^. 

4. Multiply -H by 8. 9. Multiply f} by 165. 

6. Multiply fj by 30. 10. Multiply ^f by 100. 

6. Multiply fj by 27. 11. Multiply ^ftV by 630. 

7. Multiply iW by 45. 12. Multiply ff by 1000. 

8. Multiply -H by 100. 13. Multiply ffi by 831. 
14. Multiply 12| by 8. 

Operation. 

12f .8 times -f are V** which are equal to 5 and -J. 

8 Set down the i. 8 times 1 2 are 96, and 5 (which 

Ans, 101^. arose from the fraction) make 101. Hence, 

2 13* To multiply a mixed number by a whole one. 
Multiply the fractional part and the whole number separately^ 
and unite the products. 

auBBT.— 212. How multiply a firaetion by a whole number 1 Obs. How U a ftaetkNi 
mniaplied by a nnmber equal to its deoominator ? How by any factor in Us do n o mtn a t nr t 
tlS. How is a mixed number mulUpU^d by a whole on* 1 
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15. Multiply 46i by 10. Am, 451f. 

16. Multiply 81f by 9. 19. Multiply 127+ by 85. 
IT. Multiply 31 ii by 20. 20^ Multiply 48-A- by 47. 
18. Multiply 148+* by 26. ?&. Multiply 250A by 60. 

214* Multiplying by & fraciian, we bave seen, is taking a 
certain portion of the multiplicand as many times, as there are 
like portions of a unit in the multiplier. Hence, 

To multiply by + : Divide the multiplicand by 2. 

To multiply by + : Divide the multiplicand hy 3. 

To multiply by + : Divide the multiplicand hy 4, Ac 

To multiply by | : Divide hy 3, and multiply the quotient hy 2. 

To multiply by + : Divide hy 4, and multiply the quotient hy 3. 

215* Hence, to multiply a whole number by a fraction. 

Divide the multiplicand hy the denominator, and multiply the 
quotient hy the numerator. 

Or, multiply the given number hy the numerator, and divide the 
product hy the denominator, 

I Obs. 1. When the given number cannot be divided by the denominator 
without a remainder, the latter method is generally preferred. 

2. Since the product of any two numbers is the same, whicherer is taken 
for the multiplier, (Art. 83,) the fraction may be taken for the multiplicand, 
and the whole number for the multiplier, when it is more convenient. 

22. If 1 ton of hay costs 21 dollars, how much will f of a ton 
cost ? ^ ' 

Operation, 
Analysis. — Since 1 ton costs 21 dollars, + of 4)21 

a ton will cost + as much. Now, 1 fourth of 21 6i 

is "V; ^^d ^ ^^ 21 is 3 times as much; but 3 

^X3=?^=f , or 15f dollars. Ans. 16+ doll% 

23. Multiply 136 by +. Ans, 46 +. 

24. Multiply 432 by +. 26. Multiply 360 by +. 

25. Multiply 635 by +. 27. Multiply 580 by +. 

auBSTw-SlS. How U a whole nnmber maltiplted by a fraetioii 1 316. How APid a VroC 
tlooal part of a number 1 
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28. Multiply 672 by f. 31, Multiply 660 by A- 

29; Multiply 710 by i. 32. Multiply 840. by i^. a 

30. Multiply 165 by U. 33. Multiply 976 by -Jif. 

2.1 6* Since multiplying by a fraction is taking a certain por- 
tion of the multiplicand as many times, as there are like portions 
of a unit in the multiplier, it is plain, that the process of finding 
a fractional part of a number, is simply multiplying the number 
by the given fraction, and is therefore performed by the same rule, 

Tlius, -f of 12 dollars is the same as the product of 12 dollars 
multiplied by -f ; and 12 Xf =8 dollars. 

Obs. The process of jSnding a fractional part of a number, is often a source 
of confusion and perplexity to the learner. The difficulty arises from tho 
erroneous impression that finding ei fractional part^ implies that the given num- 
ber must be divided by thefraction^ instead of being nmUipUed by it 

. 34. What is i^ of 457 ? Ans, 266t^. 

35. What is if of 16245 ? 38. What is iff of 5268 ? 

86. What is H of 25000 ? 39. What is ff-f of 46260 ? 

. 37. What is -^ of 4261 ? 40. What is -f^ of 462120 ? 

41. Multiply 64 by 6+. 

Operation. 

2)64 We first multiply 64 by 5, then by i, and the 

6i sum of the products is 362. But multiplying by 

320 i is taking one half of the multiplicand one^ 

32 (Arts. 82, 214.) Hence, 
Ans, 352. 

21 T« To multiply a whole by a mixed number. 
Multiply first by the integer, then by the fracti<m, aiul add ths 
products together, (Art. 214.) 

42. Multiply 83 by 7+. Ans. 697f. 

43. Multiply 45 by 8^. 47. Multiply 225 by 30^. / 

44. Multiply 72 by 10-}. 48. Multiply 342 by 20i. 

45. Multiply 93 by 12f 49. Multiply 432 by 35f. 

46. Multiply 184 by 18f. 60. Multiply 685 by 42J-. 

UussTw— S17. How is & whole number multiplied by a mixed number 1 



61. 


Multiply 126 by 10^. 


56. 


52. 


Multiply 108 by 20t^. 


51. 


53. 


Multiply 256 by 11^. 


58. 


54. 


Multiply 196 by 41ii. 


59. 


55. 


Multiply 341 by 30^. 


60. 




CASE 


II 
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Multiply 457 by 12^. 
Multiply 107 by 47-H. 
Multiply 610 by Ssj*. 
Multiply 834 by 89H. 
Multiply 963 by 95ii. 



21 8* To multiply a fraction by a fraction. 
£x 1. A man bought f c^ a bushel of wheat, at { of a dollar 
per bushel : how much did he pay for it ? 

Analysis, — Since 1 bushel costs -J of a dollar, i of a bushel 
must cost i of 1, which is Vir of a dollar ; for, multiplying the 
denominator, divides the value of the fraction. (Art. 188.) Now, 
if i of a bushel costs -A- of a dollar, f of a bushel will cost 4 times 
as much * and 4 times -^ ^^^ if* or -h dolls. (Art. 195.) 

Am, -f^oisL dollar. 

Or, we may reason thus : since 1 bushel costs -J^ of a dollar, 
^ of a bushel must cost -J- of -f of a dollar. Now -i- of -f is a com- 
jwund fraction, whose value is found by multiplying the numera- 
tors together for a new numerator, and the denominators for a 
new denominator. (Art. 198.) 

Solution, — }xt=i^, or -^ dollars, Ar^. Hence, 

319* To multiply a fraction by a fraction. 
Multiply the numerators together for a new numerator, and the 
denominators together for a new denominator. 

Ob8. 1. It will be seen that the process of multiplying one fraction by an- 
other, is precisely the same as that of reducing compound fractions to simple 
ones. (Art. 198.) 

2. The reason of this rule may be thus explained. Multiplying by a fraction 
is taking a certain part of the multiplicand as many times, as there are Wee 
parts of a unit in the multiplier. (Art. 210.) Now multiplying the denomina- 
tor of the multiplicand by the denominator of the multiplier, gives the value 
of only one of the parts denoted by the given multiplier ; (Art. 188 ;) we there- 
fore multiply this new product by the numerator of the multiplier, to find the 
Tminher of parts denoted by the given multiplier. (Art. 186.) 

Quxrr.— S19. How Is a fraction multiplied by a fractton 1 OU, To what b tbe pxoaQM 
of Multlplyiiif one ftactlon by mother •imllar 1 
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2. Multiply f by f . Ans. -flr=i- 

3. Multiply i by -A-. 6. Multiply -J* by -f-J. 

4. Multiply ii by «■• '^. Multiply ff by «. 
.6. Multiply U by H- 8. Multiply ff by iffr. 
9. What is the product of f into -f iato -H into ^ mto -J ? 

10. What cost 6f yards of cloth, at 4^ dollars per yard ? 

Analysis. — 4i dollars=f, and Of yards=-^. (Art. 197.) Now 
J-X Y=-^, or 30. (Art. 196.) Ans, 30 dollars. Hence, 

220* When the multiplier and multiplicand are both mixed 
numbers, they should be reduced to improper fractions, and then 
be multiplied according to the rule above. 

Obs. Mixed niimben may also be multiplied together, wUhmU reducing them 
to improper fractions. 

Take, for instance, the last example. We first multiply by 4, Operation, 

the whole number. Thus, 4 times -f are -|, equal to 2 and -f ; 6} 

set down the }, and cany the 2. Next, 4 times 6 are 24, and 4^ 

2 to cany are 26. We then multiply by i, the fractional part. 26} 

Thus, I of 6 isS; and^of 2t}urdsi8i. The sum of the two 3i 

partial products is 30 dollars, the same as before. 30 daXLL 

11. Multiply ef by 2-H-. 23. Multiply 246tV by fj-. 

12. Multiply 8 A by 6f. 24. Multiply 640H by f of -f. 

13. Multiply 131 by Hi. 25. Multiply 1475 by i of 21. 

14. Multiply 16f by 20*. 26. Multiply 34^ by i of 68. 

15. Multiply 30f by 44^. 21. Multiply 800 by f of 1000. 

16. Multiply 63fi by 50f. 28. Multiply i of 15 by -f of 28. 
11. Multiply 17-ft by 25+f. 29. Multiply 2i by f of f of 86. 

18. Multiply 41^^ by lIU- 30. Multiply f of 2i by i of 61. 

19. Multiply 61t^ by 32|+. 31. Multiply fof lO^by -f of 8i. 

20. Multiply Ilif by 45/y. 32. Multiply -} of 16i by f of 9t. 

21. Multiply 83A by 61if. 33. Multiply i of iV of 20 by 25*. 

22. Multiply 96H by I2^h 34. Multiply i^ of 65i by 46+. 

35. What cost 125i bbls. of flour, at 1i dollars per barrel? 

36. What cost 250f acres of land, at 25i dollars per acre ? 

37. If a man travels 40f miles per day, how far will he travel 
inl35idays? 

OmBST^sao. When the outltipUer and mnltipUcand are miied numbers, how proeeedl 
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CONTRACTIONS IN MULTIPLICATION OP FRACTIONS. 
Ex. 1. Multiply f by -t and -ft and i and ^. 

Operation. Since vhe factors 3, 5 and 8 are 

t $ ^ 17 7 common to the numerators and denom- 

<ii^ri)2""22 inators, we may cancel them; (Art. 
191;) and then multiply the remain- 
ing factors together, as in reduction of compound fractions to sim- 
ple ones. (Art. 199.) Hence, ■ 

32 1 • To multiply fractions by Cancelation. 

Cancel all tlie factors common both to the numerators and de- 
nominators ; then multiply together the factors remaining in the 
numerators for a new numerator, and those remaining in the dc' 
nominators for a new denominator, <m in reduction of compound 
fractions. (Art. 199.) 

Obs. 1. The reason of tliis proress may be seen from the fact that the product 
of the numerators is divided by the same numbers as that of the denominators, 
and therefore the ralue of the answer is not altered. (Art. 191.) 

3. Care must be taken that the factors canceled in the numerators aie ex- 
actly equal to those canceled in the denominators. 

2. Multiply f by f and f . Ans. i. 

3. Multiply i by -I into f . 1. Multiply -f of f by +f . 

4. Multipfy i by T^ into f. 8. Multiply -A l)y ff of -fs- 
6. Multiply f by i into f . 9. Multiply +J of 4 by -^. 
6. Multiply -I by f of f. 10. Multiply 3f by if of 8. 

11. Multiply f by -5 and f andf and f. 

12. Multiply f by f and t\ and t^ and f}^. 

13. Multiply a by i and ff and A and iV 

14. Multiply t\ into ff into -f into -J into -fy into f . 

• 15. Multiply T^ff into -ff into |i into ff into f into H- 

16. Multiply ^ into i^r into f into -^ into ^ into f. 

17. What must a man pay for 3-} barrels of flour, when flour Is 
worth 6 dollars a barrel ? 

QuxsT.— 321. How are fractions multiplied by cancelation 1 Obs. How does It appeal 
that this process wiil give the true answer 1 What is necessary to be observed with 19* 
•tfd to cancQlinf (actors 1 
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Analysis, — 3+ bbls. is ^ of 10 Operation. 

bbls. ; now since 1 bbL costs 6 dolls. 6 price of 1 bbL 

dollars, 10 bbls. will cost 10 times 10 

as much, or 60 doUais. Bat we 3)60 " of 10 bbls. 

wished to find the cost of only 3-t dolls.^ " of 3^ bbls. 
barrels, which is f of 10 bbls. 

Therefore if we take i of the cost of 10 bbls., it wiU of course 
be the price of 3-J bbls. 

Proof. — 6 dolls. X 3-^=20 dolls., the same as before. 

Note. — In like manner, when the multiplier is 33i, 333^, &c., if we multiply 
by 100, 1000, &*., i of the product j¥ill be the answer. Hence, 

222* To multiply a whole number by 3'i-, 33^, 333i, &c. . 

Annex as many ciphers to the multiplicand as there are 3s in the 
integral part of the multiplier ; then take i of the number thus 
produced, and the result will he the answer required, 

Obs. 1. The reason of this contraction is evident from the principle that an- 
nexing a cipher to a number multiplies it by 10, annexing two ciphers multi« 
plies it by 100, &c. (Art. 98.) But 3i is i of 10 ; 33} is i of 100, &c. ; there- 
fore annexing as many ciphers to the multiplicand, as there are 3b in the in- 
tegral part of the multiplier, gives a product 3 times too large ; consequently 
I of this product must be the true answer. 

2. When the multiplicand is a mixed number, and the multiplier is 3|, 33} 
&c., it is evident we may multiply by 10, 100, &c., as the case may be, and | 
of the number thus produced will be the answer required. 

18. Multiply 168 by 33i. Ans. 5266-f. 

19. Multiply 148 by 3i. 22. Multiply 297 by 333i. 

20. Multiply 256 by 33+. 23. Multiply 661+ by 3+. 

21. Multiply 1728 by 33+. 24. Multiply 426f by 33+. 

223« To multiply a whole number by 6+, 66+, 666+, &c. ' 

Annex as many ciphers to the multiplicand as there are 6s in the 
integral part of the multiplier ; then take ^ of the nuniber thus 
produced, and the result will he the answer required. 

Obs. The reavm of this contraction is manifest from the fact that 6} is } of 
10; 66| is I of 100, &c. 

25. What will 6+ tons of iron cost, at 75 dollars per ton ? 

Qnmn^-SSKL How may a whole number be miUtipUed by 3}, 33|, Aec 1 323. How 
nay a whole Bomber be multiplied by 6|, e6|, Sac 
6* 
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Analyns. — 6| tons is i of 10 OperaiUm. 

tons. Now, if 1 ton costs 76 dol- dolls. 75, price of 1 ton. 

lars, 10 tons will cost 10 times as 10 

much, or 760 dollars; and i of 8) 750 " of 10 tons. 

760 dollars, (6f=| of 10,) are 250 

500 dollars, which is the answer 2 

required. dolls. 500, " ofHtonSi 

Proof. — 76 dolls. X6|= 600 dolls., the same as above. 

26. Multiply 320 by 6f 28. Multiply 837 by 6f . 

27. Multiply 277 by 66|. 29. Multiply 645 by 666f. 

80. What will 12i acres of land cost, at 46 dollars per acre? 

Analysis, — 12^ acres is i of 100 Operation. 

acres ; now since 1 acre costs 46 dol- dolls. 4(3, price of 1 A. 

lars, 100 acres will cost 100 times as 100 

much, or 4600 dollars. But we wished 8 )4600 " 100 A. 

to find the cost of only 12^ acres, which dolls. 575 *' 12 A. 
is i of 100 acres. Therefore i of the 

cost of 100 acres, will obviously be the cost of 12i- acres. 

Proof. — 46 dolls. X 12^=575 dolls., the same as before. 

NoU.-^ln like manner, if the multiplier is 37i, 62|, or 87i, we may multiply 
liy 100, and f , f , or { of the product will be the answer. Hence, 

224. To multiply a whole number by 12i, 37+, 62+, or 87+. 
Annex two ciphers to the multiplicand, then take +, ■}, ^, or +, 

of the number thus produced, as the case may be, and the result 
will be the anstoer required, 

Obs. The reason of this contraction may be seen from the fact that 12| is |, 
37| is f , 62| is f , and 87| is | of 100. 

81. Multiply 276 by 37+. Ans, 10312+. 

82. Multiply 381 by 12+. 84. Multiply 643 by 62+. 
33. Multiply 426 by 37+. 35. Multiply 748 by 87+. 

225. To multiply a whole number by 1|, 16+, 166|, <fec. 
Annex as many ciphers to the multiplicand as there are integral 

figures in the multiplier, then i of the number thus produced wiU 
h$ the product required. 
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Qbs. The reason of this contraction is evident firom the fiu^ that 1} is •)• 
•f 10;. 16} is ^ of 100;. 1661 is i* of 1000, &e. 

36. What will 16 f bales of Swiss muslin cost, at ?35 dollars 
per bale? 

Solution, — ^Annexing two ciphers to 735 dolls., it becomes 
73600 dolls, ; and 73500-7-6=12250 dolls. Am, 

37. Multiply 767 by If. 39. Multiply 489 by 16f. 

38. Multiply 246 by 16-|. 40. Multiply 663 by 1661. 

iVofe.— Spedfic rales might be added for multiplying by 1-J-, 11-|-, 111-|-, 8^, 
63i, 833|, 6^, &>c.j but they will naturally be suggested to the inquisitiTe mind, 
Gnun the contractions already given. 



DIVISION OF FRACTIONS. 

CASE i. 
S26* Dividing a fraction hy a whole number. 
Ex. 1. If 4 yards of calico cost f of a dollar, what will 1 yard 

Analysis, — 1 is 1 fourth of 4 ; therefore 1 jrard will cost 1 
fourth part as much as 4 yards. And 1 fourth of 8 ninths of a 
dollar, is 2 ninths. Ans. -f of a dollar. 

Operation. We divide the numerator of the fraction by 

|-T-4=-| Ans, 4, .and the quotient 2, placed oyer the denomi* 
. nator, forms the answer required. 

2. If 5 bushels of apples cost -f}^ of a dollar, what will 1 bushel 
cost? 

OperaUon* Since we cannot divide the numer-*- 

il_^g II II A ator by the divisor 6, without a re- 

13 • ~"12X5' 60 • mainder, we multiply the denomina* 
tor by it, which, in effect, divides the fraction. (Art. 188.) 

Proof. — H dolls.X 5=ii dolls., the same as abofe^ 
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227* To divide a fraction by a whole nnmber. 

Divide the numerator hy the whole number, when it can he done 
without a remainder ; hut when this cannot he done, mvlUply the 
denominator hy the whole number. 

3. What is the quotient of \^ divided by 5 ? 

First Method. Second Method. 

15 3 *5 K_ ^^ _i? 1. A 

4. Divide if by 9. 7. Divide H by 12. 
6. Divide ft by 7. 8. Divide -W by 25. 
6. Divide ff by 16. 9. Divide «t by 29. 

CASE II. 
228* Dividing a fraction hy a fracHon. 

10. At f of a dollar a basket, how many baskets of peaches 
can you buy for f of a dollar ? 

Analysis. — Since f of a dollar will buy 1 basket, f of a dollar 
will buy as many baskets as f is contained times in f ; and f is 
contained in f , 4 times. Ans. 4 baskets. 

11. At f of a dollar per yard, how many yards of cloth can be 
bought for ^ of a dollar ? 

Ob8. 1. Reasoning as before, { of a dollar will bay as many yards, m i 
is contained times in {. But since the fractions have different denomina- 
tors, it is plain we cannot divide one namerator by the other, as we did in the 
kit example. This difficulty may be remedied by reducing the firactioiui to a 
Mmmon denominator. (Art 200.) ^ 

First Operation. 
I and -} reduced to a common denominator, become i\ and H, 
(Art, 200.) Now li-^i?=« ; and f}=l A- ^ne. 1^ yards. 

0«». 2. It will be perceived that no use is made of the camiium deiumimUor^ 
^IHf It ii obtained. If, therefore, we invert the divisor^ and then mohiply tha 
^|l%#HClioD8 together, we shall have the same result as before. 

Second Operation. 
ifV^ ^divisor inverted) =-H-, or ItV yards, the same as above. 

. How Is a teetkw AfMotf ly a iriMi* wMkOT T 
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239* Hence, to divide a fraction by a fraction. 
. 1. If the given fractions have a common denominator, divide the 
n'umerator of the dividend hy the numerator of the divisor, 

II. When the fractions have not a common denominator, invert 
the divisor, and proceed as in multiplication of fractions, (Art. 219.) 

Obs. 1. When two fractions have a common denominator ^ it is plain on^ 
numerator can be divided by the other j as well as on£ whole number by am" 
other; for, the parti of the two fractions are of the same den>omination. 

2. When the fractions do not have a comnum denominator, the reason that 
inverting the divisor and proceeding as in multiplication, will produce the true 
answer J is because this process, in effect, reduces the two fractions to a com- 
mon deTwmhuUor^ and then the numerator of the dividend is divided by the 
numerator of the divisor. Thus, reducing the two fractions to a common de- 
nominator, we multiply the numerator of the dividend by the denominator of 
the divisor, and the numerator of the divisor by the denominator of the divi- 
dend ; (Art. 200 ;) and, then dividing ihe former product by the latter, we have 
the same combination of the same numlfers as in the rul^ above, which will con- 
sequently produce the same resuU. 

We do not multiply the two denominators together for a common denomina- 
tor ; for, in dividing, no use is made of a common denominator when found, 
therefore it is unnecessary to obtain it. (Art. 228. Obs. 2.) 

The object of inverting the divisor is simply for conveniens in multiplying. 

3. Compound fractions occurring in the divisor or dividend, must be re- 
duced to simple ones, and mixed numbers to improper fractions. 

230« The principle of dividing a fraction by a fraction may 
also be illustrated in the following manner. Thus, in "the last 
example, 

Dividing the dividend f by 2, the quo- Operation. 

tientis-ft-. (Art. 188.) But it is required •J-f-2=-iV 

to divide it by 1 third of two ; consequently -ft- X 3 =-H- 
the tV is 3 tim£S too small for the true And -f i= 1-ft- Ans. 
quotient; therefore multiplying t^ by 3, 
will give the quotient required; and ^X3=-fi-, or 1-ft-. 

Note, — ^By exsuuination the learner will perceive that this process is precisely 

• QnKST.— 2S9. How is one fraction divided by another when they have a cnmrooo de- 
nominator 1 How, wbeo they have not common denominators 1 Obs. When the fractions 
have a common denominator, how does it appear that dividing one numerator by the other 
will give the true answer 1 When the fractions have not a common denominator, how 
does it appear that inverting the divisor and proceeding as in maltiplicadou wiil give the 
true answer 1 What is the object of inverting the divisor 1 How proceed when the divlaoi 
cr dividend ere compoottd fhictions, or mixed numben 1 
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the same in effect as the preceding; for, in both eases the denominator of the 
diTidend is multiptied by the numerator of the dlTiaor, and the numerator of 

the dividend, by the denominator of the divisor. 

12. Divide f of 1 by 2^. Am. -H, or tV- 

13. Divide 81 by 3+. Ana. ff, or 2+^. 

14. Divide ff by if. 16. Divide 65i by 16f. 
16. Divide U by if. 17. Divide 461 by 68*. 

331* The process of dividing fractioos may often be con- 
tracted by canceling equal factors in the divisor and dividend; 
(Art. 146 ;) or, after the divisor is inverted, by canceling factors 
which are common to the numerators and denominators. (Art. 191 ) 

18. Divide i of f of A by i of f of +. 

Operation. For convenience we arrange the numera- 

tors, (which answer to dividends,) <m the 
right of a perpendicular line, and the de- 
nominators, (which answer to divisors,) on 
the left ; then canceling the factors, 2, 3, 4, 
and 7, which are common to both sides, 
(Art. 161,) we multiply the remaining fac- 
lli5=T*r Ans. ^" ^ *^® numerators together, and those 
remaining in the denominators, as in the 

rule above. Hence, 

232* To divide fractions by Cancelation. 

Having inverted the divisor, cancel all the factors common both 
to the num^ators and denominators, and the product of those re- 
maining on the right of the line placed over the product of those 
remaining on the left, will be the answer required. 

Obs. 1. Before arranging the terms of the divisor for cancelation, it is always 
necessary to invert them, or suppose them to be inverted. 

2. The reason of this contraction is evident firom the principle, that if tiie 
numerator and denominator of a fraction are both divided by the same nwmbeff 
the value of the fraction is not altered. (Arts. 148, 191.) 

19. Divide 18f by 6*. Answer 3. 

QcKST.— 933. How divide fractions by cancelatioii 1 How arrange the terms of the 
l^veBfiPBetloiist Ofo. What fluiul be done to the divisor beftmanaiiiinf its lennst How 
*ws It appMT that this eoiitraeikM win gife the traeaasww? 
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20. Divide f of i by f of T«r. 23. Divide f of If by f of f. 

21. Divide -f of -H by 6f . 24. Divide i of -f of | by f 

22. Divide 16f by t^ of f . 26. Divide ff of 7 by -Ji of 42. 

26. Divided of -H of A of +* by A of It off of 6. 

CASE III. 

233* Dividing a whole number hy a fraction. 

27. How many pounds of tea, at f of a dollar a pound, can be 
bought for 16 dollars ? 

Analysis, — Since f of a dollar will buy 1 pound, 16 dollars will 
buy as many pounds as f is contained times in 16. Reducing the 
dividend 16, to the form of a fraction, it becomes ^; (Art. 107. 
Obs. 1 ;) then inverting the divisor and proceeding as before, we 
have :V^Xt=V» or 20. Ans, 20 pounds. 

Or, we may reason thus : f is contained in 16, as many times 
as there are. fourths in 16, viz : 60 times. But 3 fourths will be 
contained in 16, only a third as m&aj times as 1 fourth, and 
60 -r 3 =20, the same result as before. Hence, 

234* To divide a whole number by a fraction. 

Reduce the whole number to the form of a fraction, (Art. 197. 
Obs. 1,) and then proceed ojccordvng to ike rule for dividing a 
fraction by a fraction, (Art. 229.) 

Or, multiply the whole number by the denominator, and divide 
the product by the numerator, 

Obs. 1. When the divisor is a mixed numher, it must be reduced to an im- 
proper fraction ; then proceed as above. 

Or, reducing the dividend to a fraction having the same denominator ^ (Art. 
197. Obs. 2,) we may divide one numerator by the other. (Art. 229. 1.) 

2. If the divisor is a unit or 1, the quotient is equal to the dividend ; if the 
divisor is greater than a unit, the quotient is less than the dividend ; and if the 
divisor is less than a unit, the quotient is greaier than the dividend. 

28. How much cloth, at 3^^ dollars per yard, can you buy for 
28 dollars? 

OrasT.— 934. Howisftwlioto munbercUvictod byaftactloal Ohe, fbm \if %. mimii 
r1 
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Operation. Since the divisor is a mixed number, 

Si) 2 8 we reduce it to halves ; we also reduce 

2' 2 the dividend to the same denominator; 

7) 56 halves. (Art. 197. Obs. 2 ;) then divide one nu« 

Ans. 8 yards. merator by the other. (Art. 229. I.) 

20. Divide 75 by f. 32. Divide 145 by 12f. 

30. Divide 06 by +. 33. Divide 237 by 25f. 

31. Divide 120 by 10^. 34. Divide 425 by 31f. 

CONTRACTIONS IN DIVISION OP FRACTIONS. 

235* When the divisor is 3i, 33i, 333^, <fec. 

Multiply the dividend by Z, divide the product by 10, 100, or 
1000, as the case may be, and the result will be the true quotient 
(Art. 131.) 

Obs. The reasim of this contraction will be understood from the principle, 
that if the divisor and dividend are both multiplied by the same number, the 
quotient wiU not be aUered. (Art. 146.) Thus 3iX3=10; 33iX3=100; 
333JX3=1000, &c. 

35. At Si dollars per yard, how many yards of cloth can be 
bought for 561 dollars? 

Operation, We first multiply the dividend by 3, 

dolls. 561 then divide the product by 10; f or, mul- 

3 tiplying the divisor 3+ by 3, it becomes 10. 

1|0)168|3 (Art. 146.) 
Ans. 168 A yds. 

86. Divide 687 by 33^. Ans, 20-fi^if, 

37. Divide 453 by 33+, 38. Divide 2783 by 338+. 

S36* When the divisor is If, 16^, 166^, &c. 
Jt^ltiply the dividend by 6, and divide the product by 10, 100, 
;4(^ ^^^K €is the case may be, 

y^^rn^ TM* contraction also depends upon the principle, that if the divlBor 
di^v^fMtJM^ Me both multiplied by the same number, the quotient will not be 
, yAlt I4e.) Thus, 11X6=10; 16|X6=100; 166|X6=1000, Ac 
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39. What is the quotient of 725 divided by 16| ? 
Solution,— 125)^6=4350; and 4350-T-100=«:43i Ans. 

40. Divide 367 hf l^. 42. Divide 840 by IGf. 

41. Divide 507 by 16f. 43. Divide 1124 by 166f 

237. When the divisor is 1+, 11+, 11 1+, <fee. 
Multiplt/ the dividend hy 9, and divide the product hy 10, 100, 
or 1000, a^ the case may he, 

Obs. This contraction depends upon the same principle as the preceding. 
Thus, 1-^X9=10; 11^X9=100; 111-^X9=1000, &c. 

44. Divide 587 by Hi. 

/S'oZM^eo7i.--587x 9=5283, and 5283-M00=52t^ Ans. 

45. Divide 861 by \\, Ans, 11i^\, 

46. Divide 4263 by Hi. 47. Divide 6037 by llli. 

Note. — Other methods of contraction might be added, but they will natorallj 
suggest themselves to the student, as he becomes familiar with the principles 
of fractions. 

238* From the definition of complex fractions, and the man- 
ner of expressing them, it will be seen that they arise from di- 
vision of fractions. (Art. 183.) Thus, the complex fraction rr, is 
the same as -J-r-f ; for, the numerator, 4i=|^, and the denomina- 
tor li=i ; but the numerator of a fraction is a dividend, and the 
denommator a divisor. (Art. 184.) Now, f-r-f =ff. which is a 
simple fraction. Hence, 

239* To reduce a complex fraction to a simple one. 
Consider the denominator as a divisor, and proceed as in divis- 
im of fractions, (Arts. 229, 232.) 

Obs. The reason of this rule is evident from the fact that the denomvn/iior 
of a fraction denotes a divisor, and the numerator ^ a dividend} (Art. 184;) 
hence, the process required, is simply performing the division which is ex- 
pressed by the given fraction. 

QiTBST.— S38. From whal do complex fractions arise ? 239. How reduce them to sim- 
pto fractloiui 1 
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44 *' . 

48. Reduce rr to a simple fractioiL 

Solutum.—4i=:^, and V+^V- (Art itfV.) 
NowV^^^=V^X A, or tf Jns. 

Reduce the followiDg complex fractions to simple ones : 

8 6i 

49. Reduce^. 63. Reduce -^a-. 

60. Reduce y. 64. Reduce-^. 

61. Reduce -|. 65. Reduce g. 

62. Reduce -|. 66. Reduce |f . 

240« To multiply complex fractions together. 

First reduce the complex Jractums to simple ones; (Art. 239 ;) 
then arrange the terms, and cancel the common factors, as in mul- 
tiplication of simple fractions. (Art. 219.) 

Ob8. The tenns of the complex fractiona may be arranged for reducing them 
to suDpIe ones, and for multiplication at the same time. 

67. Multiply I by i|. 

Operation, The numerator Sj^f. (Art. 197.) Place 

the 7 on the right hand and 2 on the left of 
the perpendicular line. Tlie denominator 2| 
=V> which must be inverted ; (Art. 239 ;) 
i.e. place the 12 on the left and the 5 on 
9{5={^. Atis. the right of the line, lf=V> and 4i=i:f, both 
of which must be arranged in the same man- 
ner as the terms of the multiplicand. Now, canceling the com- 
mon factors, we dinde the product of those remaining on the right 
of the line by the product of those on the left, and the answer 
is i. (Art. 219.) 

' — ■ — ■ — ■ — • — — ■ 

QuBST.—SIO. How are complex fractions maltiplied together ? S41. How is ens tomr 
|Im ftmctlon divided by another ? 
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68. Multiply ?| by J- 60. Multiply | by | into ^. 

69. Multiply ^ by ^. 61. Multiply J by ?i into ^. 

241* To divide one complex fraction by smotber. 

Redtice the complex fractions to simple ones, then proceed as in 
division of simple fractiovis, (Arts. 229, 239.) 

62. Divide ^ by ^. 

«,. 4i 94 36 +144, 

^^^^^^^•-21=2^9 = 18' "^^11=3^7=21- (^t-239.) 
T^ 86 4 36 21 15Q _, 

^°^'r8-2i=r8XT=T2=^^- ^^- 

Or, since the given dividend =- — — and the divisor= — =; 

Q V ^ 3 V It 
then —-TXTT-r2= the *^^®^- (^^- 231.) 

R+ /AW oQo\ ^X^N.^X'^ ^X4X3X^ 21 

But, (Art. 232,) 2-^XT3^= 2X»X1X/< =T > ^^ ^^* ^'^• 

63. Divide I by |. 64. Divide j| by ?|. 



APPLICATION OF FRACTIONS. 

243* Ex. 1. A merchant bought 16-| yards of domestic flan- 
nel of one customer, 19^ of another, 12^ of another, and 41-ft- of 
another : how many yards did he buy of all ? 

2. A grocer sold 16-}- lbs. of sugar to one customer, 1124- to 
another, and 83-J to another : how many pounds did he sell ? 

3. A clerk spent 26i dollars for a coat, 9f dollars for pants, 
6f dollars for a vest, 5+ dollars for a hat, and 6i dollars for a 
pair of boots : how much did his suit cost him ? 

4. A man having bought a bill of goods amounting to 85nft- dol- 
lars, handed the clerk a bank note of 100 dollars: how much 
change ought he to receive back ? 
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5. A ladj went a shopping with 135-}- dollars in her pone; 
•be paid 17^ dollars for silk, d-f dollars for trimmings, Sljt dol- 
lars for a shawl, and 14f dollars for a muff: how much money 
had she left? 

6. A man having 1563-iV dollars, spent 365-| dollars, and lost 
562i dollars : how much had he left? . 

7. What will 563 sheep cost, at 2f dollars per head ? 

8. What cost 748 barrels of flour, at 7i dollars per barrel? 

9. What cost 378i yards of cloth, at 4 dollars per yard? 

10. What cost 1121-/^a- lbs. of tea, at 5 shillings per pound? 

11. What cost 430 gallons of oil, at 1-^ dollar per gallon? 

12. What cost f f of an acre of land, at 150 dollars per acre ? 

13. A man worth 25000 dollars, lost -M of it by fire: what 
was the amount of his loss ? 

14. A garrison had 856485 pounds of flour ; after being hlock- 
aded 60 days, it was found that jtH of it were consumed : how 
many pounds of flour were left ? 

15. At 17^ dollars per ton, what cost 103-}- tons of bay? 

16. How many bushels of com will 116f acres produce, at 81i 
bushels per acre ? 

17. What cost 675-^ tons of iron, at 45f dollars per ton? 

18 If a ship sails 140-tV miles per day, how far will she sail 
in 49t days ? 

19. If a Railroad car should run 41^^ miles per hour, how far 
would it go in 12 days, running lOJ hours per day ? 

20. A young man having a patrimony of 12234 dollars, spent 
•)- of it in dissipation : how much had he left ? 

21. At ^ of a dollar per yard, how many yards of satinet can 
be bought for 124 dollars? 

22. How many pounds of tea, at f of a dollar a pound can you 
buy for 131 dollars? 

23. How many gallons of molasses, at i of a dollar per gallon 
can you buy for 235 dollars ? 

24. At 8 pence a pound, how many pounds of sugar can you 
buy for 163i pence ? 

25. At 5i pence a yard, how many yards of lace can be bought 
for 279 pence ? 
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26. A dairy-man has 229+ pounds of butter which he wishes 
to pack in boxes containing 8-^ pounds each : how many boxes 
will it require ? 

27. A farmer wish'es to put 384 bushels of apples into barrels, 
each containing 2j[ bushels : how many barrels will it require ? 

28. If 4| yards of cloth make a suit of clotlies, how many suits 
will 141-J yards make ? 

29. One rod contains 5i yards : how many rods are there in 
210 yards ? 

30. A merchant paid 214-| dollars for 5l yards of cloth : how 
much was that per yard ? 

31. A grocer sold 60 barrels of flour for 31 1+ dollars: what 
did he get per barrel ? 

32. A merchant wishes to lay out 657+ dollars for wheat, which 
is worth 1+ of a dollar a bushel : how much can he buy ? 

33. At 18f cents a dozen, how many dozen of eggs can you 
buy for 87+ cents? 

34. A grocer sold 15+ pounds of coffee for 93^ cents: how 
much was that a pound ? 

35. A shopkeeper sold 16+ yards of satin for i63-i^ shillings : 
bow much was that per yard ? 

36. Bought 19 sacks of wool for 250f dollars : what was that 
per sack ? 

37. Paid 675|- dollars for 96-J yards of cloth : what was the 
cost per yard ? 

38. Paid 1565+ dollars for iron, valued at 37+ dollars per ton: 
how many tons were bought ? 

39. Paid 13151 dollars for the transportation of 1286 barrels 
of pork : what was that per barrel ? 

40. Bought 375+ pounds of mdigo for 652^ dollars : what was 
the cost per pound ? 

41. Paid 1679+ dollars for 475 kegs of lard: how much was 
that per keg ? 

42. If an army consumes 563+ pounds of meat per day, how 
long will 150000 pounds supply it? 

48. The cost of making 25+ miles of Raihroad was 856235+ dol- 
lars : what was tbe cost per mile ? 
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SECTION VIII. 
COMPOUND NUMBERS. 

Art. 243* Numbers which express things of the mxmib kind 
or denomination, are called Simple Numbers, Thus, 3 oranges, 
7 books, 12 chairs, &c., are simple numbers. 

Numbers which express things of different hinds or denermna- 
tians, as the divisions of money, weight, and measure, are called 
Compound Numbers. Thus, 15 shillings 6 pence; 10 bushels 
3 pecks, &c., arc compound numbers. 

Obs. The ori^n of Compound Nnmben ii aicribed to the wants and necei- 
■itiet of the earlier ages of the world. Their divisions and sohdiTisions'aie 
generally irregular, and seem to have been suggested by the capriee, ortbelim- 
itcd business transactions of the rude ages of antiquity. It is much to be le* 
grettcd, both on account of simplicity and their adaptation to scientific por- 
poscR, that their different denominations were not graduated according to the 
laie v/increflse in the decimal notation. 

A(V«. — Compound Numbers, by some authors, are called Denominate 
Numbers 

FEDERAL MONEY. 

244« Federal Money is the currency of the United States, 
The denominations are, I^agles, Dollars, Dimes, Cents, and MUk 

10 mills (m.) make 1 cent, maiked ct, 

10 cents " 1 dime, " d, 

10 dimes " 1 dollar, " doU,Oi%, 

10 dollars " 1 eagle, " E, 

Obs. 1. Federal money was established by Congress, Aug. 8, 1786. It ii 
based upon the principles of the decimal notation. The law of imereoM or 
radix, is the same as that of simple numbers, and it is confessedly one of the 
most simple and comprehensive systems of currency in the civilized world. Pre* 
▼ious to its adoption, English or sterling money was the principal currency of 
the country. 

QiTBtT.— MS. What are simplo nnmben ? What are compound numbers ? 314. Wks 
lifMeml money 1 Recite the taUs. 0»«. Whsaaadby whonwasiteatablkhedl 
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2. The names of the coins or denominations less than a dollar, are dgnifi'- 
cant of their value. The term diTTie^ is derived from the French disme^ which 
signifies ten ; the terms cerU and mUl, are from the Latin cetUum and millef 
the former of which signifies a hundred^ and the latter a Vumsand, Thus, 
10 dimes, 100 cents, or 1000 mills, make 1 dollar. 

3. The sign (S)^ which is prefixed to Federal money, is called the Dollar 
mark. It is said to be a contraction of " U. S.," the initials of United Slates, 
which were originally prefixed to sums of money expressed in the Federal 
currency. At length the two letters were moulded ormerged into a single char* 
acter by dropping the curve of the 17, and writing the jS over it. Thus, the 
sum of seventy-five dollars, which was originally written " U. S. 75 dollars," 
is now written $75. 

!245« The national coins of the United States are of three 
kinds, viz : gold, silver, and copper. 

1. The gold coins are the eagle, half eagle, and qtMrter eagle. 
The eagle contains 258 grains of standard gold ; the half eagle 

and quarter eagle like proportions.* 

2. The silver coins are the dollar, half dollar, qitarter dollar, 
the dime, and half dime. 

The dollar coititains 412^ grains of standard silver; the others, 
like proportions.* 

3. The copper coins are the cent, and half cent. 

The cent contains 168 grains, of pure copper; the half cent, a 
like proportion.* 
Mills are not coined. 

Obs. The fineness of gold used for coin, jewelry, and oCher purposes, also 
the gold of commerce, is estimated by the number of parts of gold which it 
contains. Pure gold is commonly suppofed to be divided into 34 equal parts, 
called carats. Hence, if it contains 10 parts of alloy j or some baser metal, it is 
said to be 14 carats fine ; if 5 parts of alloy, 19 carats fine ; and when abso- 
lutely pure, it is 24 carats fine. 

S46« The ^c«^^ standard for both gold and silver coin of 
the United States, by Act of Congress, 1837, is 900 parts of pure 

Q,VB8T.— ^45. Of how many kinds are the coins of the United States ? What are they 1 
What are the gold coins 1 The silver coins 1 The copper ? Obs. How is the fineness aC 
gold estimated 1 Into how many carats is pure gold supposed to be divided ? When it 
contains 10 parts of alloy, how fine is it said to be ? 5 parts of alloy 1 346. What is the 
poesent standard for the gold and silver coin of the United States 1 What Is the alloy ef 
poldcuiiil What of silver coin? 

* AceccdiDf to Act of CongiMS, 1837. 
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metal by weight to 100 parts of alloy. The alloy of gold coin is 
composed of silver and copper, the silver not to exceed the cojh 
per in weight. The alloy of silver coin is pure copper. 

Sote. — The original standard for the gold coin of the United States by Act 
of Congress, 1792, was 22 parts of pure gold to 2 parts of alloy ; the alloy 
consisting of 1 part silver and 1 part copper. 

The original standard for the diver coin was 1489 parts of pure silver to 179 
parts of alloy; the alloy being of pure copper. 

The eagle by the same act contained 270 grains of standard gdd. The dd- 
lar contained 416 grains of standard silver. The caU contained 11 penny- 
weights, or 264 grains of pure copper. 

STERLING MONEY. 

247* English or Sterling Money is the national currency of 
Great Britain. 

4 farthings (^r. or far.) make 1 penny, marked d, 

12 pence " 1 shilling, " «. 

20 shillings <' 1 pound, or soveidgn, £, 

21 shillings " 1 guinea. 

Obs. 1. It is customary, at the present day, to express farthings in fractioDf 
of a penny. Thus, 1 qr. is written id.; 2 qrs. i d. ; 3 qrs. | d. 

2. The Pound Sterling is represented by a gold coin, called a Sovereign. 
According to Act of Congress, 1842, its value is 4 dvUars and 84 cents. Hence, 
the value of a shilling is 24^ cents ; that of a penny 2 cents, very nearly. 

3. The letters £. s. d. and q. are the initials of the Latin words, U^a^ soli- 
duSy denarius, and quadrans^ which respectively signifiy a pound, skUUng, 
penny ^ emd farthing or quarter. The mark /, which is often placed between 
shiUings and pence, is a corruption of the long/. 

Note. — 1. Sterling money is supposed by some to have received its name 
from the Easterlings, who it is said first coined it ; others think it is so called 
to distinguish it from stocks, &c., whose value is nominal. 

2. The pound is so called, because in ancient times the silver for it weighed 
a pound Troy. A pound Troy of silver is now worth 66 shillings, or £3, 6fl. 

The Guinea is so called, because the gold of which it was originally made, 
was brought from Guinea, on the coast of Africa. 

348* The following denominations ai*e frequently met with, 
viz: the Groat=4(f. ; the Crown = 55. ; the Nohle=6*. Sd.; 

ausBT.— 247. What U Sterling Money 1 Repeat the Table 1 Ob». How are farthiogi 
aiually expressed 1 How is a poond sterling represented 1 What is Its value In doUaif 
and eeaul 
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the Angel=10«. ; the Mark=13«. 4d,; the Pistole=16«. lOtL; 
the Moidore=275. 

Obs. The present standard gold coin of Great Biitauij consists of 32 parts 
pure gold, and 2 parts of copper.* ^ 

The weight of a Sovereign or £, is 6 pwts., 5fJ^ grains. .- ii 

The standard silver coin consists of 37 parts of pwre silver, and 3 parts of ^\ 
copper. The weight of a shilling is 3pwts. 15-ft- grs. 

In copper coin, 24 pence weigh 1 pound avoirdupois. 

TROY WEIGHT. 

249* Troy Weight is used in weighing gold, silver, jewels, 
liquors, &c., and is generally adopted in philosophical experiments. 



34 grains {gr.) 


make 1 pennyweight, 


marked pwt. 


20 pennyweights 


" 1 ounce 


" oz. 


12 ounces 


" 1 pound, 


" lb. 



Obs. 1. The abbreviation oz., is derived from the Spanish onza, which sig- 
uiiies an ounce. 

2. The standofrd of Weights and Measures is different indifferent countries, 
and in different States of the Union. In 1834, the Government of «the^ United 
States adopted a uniform standard, for the use of the several Custom-houses, 
and other purposes. \ !-^o** -^ 

250« The standard Unit of Weight adopted: ^y.tbef Govern- 
ment, is the Troy Pound of the United Sjate^ Mint. It is 
equal to 22.794422 cubic inches of distilled V4W**> ^^ i^ max- 
imum density,f the barometer standing at. 30 ^inches, and is 
identical with the Imperial Troy pound of Qi'e^ Britain, estab- 
lished by Act of Parliament, in 1826.t • \ ' •*'• 

Obs. The weights and measures in jpMent ii^!e,«WeTe derived from ver^ tm- 
perfect and variable standards. A grain' ql *wheat; t^en ^op the middle of 
the ear or head, and being thoroughly dried, was t^ie'^rigiiial element of all 
weights used in England ; it was thence called a gra^.^ At first, a weight 

<lCB8T.--4t49. In Whiit is Troy Weight liacd 1 Repeat the Table 1 Ob». Do all the 
States have the same stSTHlard of weights and measures ? 253. What is the standard 
unit of weight adopted by the Government of the United States ? J^ote. When was Troy 
Weiglit latrodaced into £arope ? From what was its name derived ? 

* Hind's Arithmetic ; also, Button's Mathematics, 
t The maximum density of jrifter, according to Mr. Hassler, is at the temperatore ot 
aM8 deg. Fahreoheit. ^l 

. tThe Trvfp^fmiof tk» Ujk,MmU is an exact copy, by Captain Kater, of tha Britiih 
tjppedal Th>y poui; Repwiw U&e Secretary of the Treasury, March 3, 183L 

7 
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equal to 32 grains, was called a pennyweifrht, from ita being the weight of the 
sUrer penn^ tht* n in circulation. At a later period the pennyweight was di- 
ndcd into tU equal parts instead of 32, which are still called grains, being the 
maU«it weight now in eomraon use. 

Ao^. — Troy Weight was formerly used in weighing articles of CTeiy kind. 
ll was introduceil into Europe from Cairo in Egypt, about the time of the 
CniMde«!t, in the 1'Jth century. Some suppose its name was derived from 
9Vvyt$, a city in France, which first adopted it ; others think it was derived 
ftSM Tn*}f-novaiU^ the former name of London.* 



AVOIRDUPOIS WEIGHT. 

251* Ai\Ht\lu}tols Weight is used in weighing groceries and 
•n coarsio articles ; as, sugar, tea, coffee, butter, cheese^ flour, hay, 
^., and all niotals except gold and silver. 

16 drains {dr.) 
10 ounces 
25 )H>unds 
4 Aiuarterv, or 100 lbs. 
di^ hundrai weight 

^ifif. — In weij^hint; wool in England, 7 pounds make 1 clove; 2 cloves, 1 
ilono: :i)sUuu'. 1 tod; (i| tods, I wey; Swej's, 1 sack; 12 sacks, 1 last; 240 
pound*, 1 |Kiok. 

Oits. I. Fonuerly it was the custom to allow 112 pounds for a hundred 
weight, and 08 )H>unds for a quarter ; but this practice has become neariy or 
quite i>b«^^lete. In buyin<; and sellinff all articles of commerce estimated by 
weight, the laws of most of the States as well as general usage, call 100 
pounds a hundnul wei«Tht, and :25 pounds a quarter. 

5. <f.'iw weight is the weight of goods with the boxes, casks, or bags which 
contain them. 

i\V/ weight is the weight of the goods only. 

252* The Avoirdupois Pound of the United States, is equal 
to 27.701554 cujbic inches of distilled water, at the maximum 
density, and at 30 inches barometer.f It is determined from the 
Troy Pound, by the legal proportions of 5760 grains, which con- 

QrEST.— ^l. In what is Avoirdupois Weight used ? Repeat the Table 1 Ohs.WmmBBf 
pounds were formerly allowed for a hnndred weight 1 For a quarter ? What Is gioss welf ht 1 
Net weight 1 S5^. How is the Avoirdupois pound of ihe United States delsnnUied 1 

* Hind*s Arithnietlfi, Art. 234. Also, North American Review, Vol. XhY. 
t Rei>orts of Secisisry of Treasury, March 3, 1833: Juiw 30, 1833. AImv 
Pxuments of 1833. ■ 



make 1 ounce, marked . 


02i. 


" 1 pound, " 


Jb. 


" 1 quarter, " 


r- 


" 1 hundred weight, " 


aot. 


»» 1 ton, "- 


T. 
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Btitute the Troy pound, to 7000 grains Troy, which constitute the 
Avoirdupois pound. That is, 

5760 grains Troy make 1 pound Troy. 

7000 grains « " 1 pound Avoirdupob. 

. 437^ grains " " 1 ounce " * 

27ii grains " " 1 dram " 

Obs. 1. The British Imperial Pound Avoirdupois is equal to 27-7274 cubie 
inches of distilled water, at the temperature of 62^ Fahrenheit, when the 
barometer stands at 30^. It is determined from the Imperial Troy pound, 
which contains 5760 grains, while the former contains 7000 grains. 

2. Since the Troy pound of the United States is identicaT" with the Troy 
pound of England, the Avoirdupois pound of the ibrmer must be equal to thi^ 
of the latter ; for both bear the same ratio to the Troy pound. But the Eqg^ 
lish avoirdupois pound is said to contain 27.7274 cu. in. of distilled water,' 
while that of the United States, according to Mr. Hassler, contains. 27. 701554 
cu. in. This slight diJOference may be accounted for^by the fact that the for- 
mer was measured at the temperature of 62°, while the latter wai measured 
at its maximum deneity, which is 39.83 degrees. 

3. The standard of weight adopted by the State of New York, in 1827, is the 
avoirdupois pound, whose magnitude is such that a cubi^ foot of distilled 
water, {it the maximum density, in a vacuum, will weigh 62| pounds, or 1000 
ounces. 

Note. — The term avoirdupois, is thought by some to be derived from the 
French avoir du poids, a phrase signifying to have weight. Others think it 
is from avoirs, the ancient name of goods or chattels, and poids signifying 
%peight in the Norman dialect.* 

APOTHECARIES' WEIGHT. 

253* Apothecaries' Weight is used by apothecaries and phy- 
sicians in mixing medicines. 

20gr€dns(^.) make 1 sciUple, marked 5^;., or 3. 

3 scruples " 1 dram, " dr., or 3 . 

8 drams " 1 ounce, " oz., or 5 . 

12 ounces " 1 pound, " .jb. 

Obs. 1. The pound and ounce in this weight are the same, as the TVoy 
poundf.and •once ; tiis other denominations are different. 

~ I. and me^cines are bought and sold by avoirdupois weight. 



QuHV.— CD.' f$ what is Apothecaries' Weight used ? Recite the Table 1 Obs. To 
what are the apotttearies* ounce and pound equal ? How are drugs and medichies bought 

i * AwSAifit Madniney Adaais on Weights and Heanires ; also^ Hind's Aiitbi"'^'* 



make 1 foot, 


marked 


fi- 


tt 


lyaid, 




M 


yd. 


(t 




or pole, 


II 


r. mp. 


(( 


1 furlong, 




If 


fiir. 


(1 


Imile, 




(1 


m. 


i( 


1 league, 




CI 


I, 
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LONG MEASURE. 

254. Long Measure is used in measuring distances where 
length oiilj is considered, without regard to breadth or deptL 
It is frequently called linear or lineal measure. 

13 inches {in.) 
3 feet 
5| yartLi, or 16^ feet 
40 rods 
8 i\irlongii, or 320 rods 
3 miles 

COgeographiralmile«,or) „ i decree. « ifflr.cro. 

694 statute miles } ^ ' ^' * 

300 degrees make a great circle, or the circumference of the earth. 

' J\ftfe. — i inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 calnt ; 6 feet, 
1 fathom. 

In measuring roads and land, surreyors use a chain which is 4 rods long, and 
which is divided into 100 links. Hence, 25 links make 1 rod, and 7-(^ inches 
make 1 link. This chain is commonly called Gwnter*$ Chain, from the name 
of its iuYcntor. 

Obs. 1. The inch is commonly divided either into eifrhtks ot tenths; some- 
times, however, it is divided into tirelfths^ which are called Uncs. Formerly 
the inch was divided into 3 barleycorns ; hut the harlcycom is not employed as 
a measure at the present day. The term barleycorn^ is derived from a grain of 
barley, which was the original element of Linear Measure. 

2. The terms rod, pole, and perch, from the French perche signifying a pod, 
are each expresnve of the instrument, which was originally used as a measars 
of this length. 

25 5« The standard Unit of Zen^/A adopted by the Ufdtei 

States, is the Yard of 3 feet, or 36 inches, and is identical with 
the British Imperial Yard. It is made of brass, at the temper- 
ature of 62® Fahrenheit, from the scale of eighty-two inches prc- 
{>arcd by Troughton, a celebrated English artist, for the survey 
of the Coast of the United States. 

0»s. I. The Imperial standard yard of Great J7rt/at» is determined fronthe 
^ivmAtittm which vibrates seconds in a vacuum, at the level of the sea, in 

^^^v — «M. In what U Long Measure used 1 What is Long Maasiue someUnM 
f^y^* lt«rile the Table? Obs. How are inches usually divided 1 What is the 
r^HM H ^A» mrasars called barleycorn 1 Is this measure now used 1 iBi. What Is te 
=«MidM«L «M «tf liB^th adopted bj ths Unilsd Btatss 1 
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Greenwich or London. This pendulum is divided into 391393 equal parts, 
and 360000 of these paits are declared, by act of Parliament^ to be the stand« 
ard yard, at the temperature of 62^ ; consequently, since the yard is divided 
Into 36 inches, it follows that the length of a pendulum vibrating seconds^ un- 
der these circumstances, is 39.1393 inches. 

The English yard is said to have been originally detennined by the length 
of the arm of Henry I. King of England. 

2. The standard of linear measure adopted by the BtaJi€ of New Ymk^^ 
the peTuiulum whi^h vibrates seconds, in a vacuum, at Columbia College, in the 
city of New York, which is in the latitude of 400-42', \^*. The yar4 is da- 
dared to be i 8 8 6 n ^ ^^ ^^ pendulum ; hence, the length of the penduliu| 
is 39.101088 inches, at the temperature of 32^'. Should the standard yarn 
ever be lost, it could be recovered by resorting to the preceding experiment 

CLOTH MEASURE. 

256* Cloth Measure is used in measuring cloth, lace, and all 
kinds of goods, which are bought and sold^y the yard. 

2i inches {in^ make 1 nail, marked na. 

• 4 nails, or 9 in. "1 quarter of a yard, *^ qr. 

4 quarters " 1 yard, « yd. 

3 quarters, or i of a yard " 1 Flemish ell, " n. e. 

5 quarters, or li yaid " 1 English ell, " E, e, 

6 quarters, or lit yard " 1 French ell, " jP. e. 

Obs. Cloth measure is a species of long measure. Cloths, laces, &e., are 
tiought and sold by the linear yard, without regard to their width. 

SQUARE MEASURE. 

257* Sqttare~ Measure is used in measuring surfaces, or 
things whose length and breadth are considered without regard to 
height or depth ; as, land, flooring, plastering, <fec. 

144 square inches (5^. in.) make 1 square foot, marked sq.fi, 

9 square feet " 1 square yard, " sq. yd. 

sStl^uarefeef''"! " Isq. rod, perch, or oole, ^.r. 

40 square rods " 1 rood, " R, 

4 roods, or 160 square rods *^ I acre, " A. 

640 acres " 1 square mile, " M. 

<linc«T.— 256. In what is einth measure used 1 Re|ieat the Table. Obs. Of what Is 
•Ifidi neasare a s}ieeie« 1 What is the Idnd of yard by which cloths, laces, Jcc, an boogfat 
■ad fold ? 857. In what is Square Measnre used 1 Becite the TaUe. 
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X'tr. — IG squnrc rods make 1 square chain ; 10 square chaios, or 100,000 
8qu:ire links, make nn acr»». Floorinff. roofing, plastering, &c., are freqoentlj 
estimated bj- the -'square," which contains 100 square feet. 

A hiu'e of land, which id spoken of by ancient writers, is 100 acres. 

Ocs. 1. \!i.piarc is a iiirure which has/t^ur etpial sides, and all its angles 
ri^M ftn::hf. a^t.st.en in ihe diai;rram. Hence, 

A S^"are Inch is a square, whose sides arc each a sq.ft.=l sq. yd, 
lifVf.'r inrli in L n:^. 

A Sfiiare F'lU is a square, whose sides arc each a 
llnfar fuot in Itnirth. 

A S/u*ire Yijrff is a square, whose sides arc each a 
lintar yani, or three linear feet in length, and con- 
tains il square /'iV, as n^presented in the adjacent 
figure. 

3. Square measure is so called, because its measvriHff vnit is a square. Tht 
ttandard of squarr mcasun: is derived from the standard linear measure. Hence, 

A vnii of sfiuarc measure is a square whose sides are respectively equal, in 
knglhi to the linear unit of the same name. 






CUBIC MEASURE. 



25 8 • Cubic Measure is used in measuring solid bodies, or 
things which have length, breadth, and thickness ; such as timber, 
Btone, boxes of goods, the capacity of rooms, ships, «kc. 



1728 cubic inches (ci/.tn.) make 1 cubic foot, 



27 cubic feet 
40 feet of round, or I 
50 ft. of hewn timber \ 
42 cubic feet 

16 cubic feet 

8 cord feet, or ) 
128 cubic feet ) 



1 cubic yard, 

1 ton, or load, 

1 ton of shipping, 
1 foot of wood, or ) 
a cord foot, ( 

1 cord. 



marked cu.fl, 
" cu. yd. 



A ]Nle of wood 8 feet long, 4 feet wide, and 4 feet 
r«, 8X4X4=128. 



T, 

« cfl, 

C. 
, contains 1 eoid 



Wkstisasquarel What is a square Inch ? AsqaarslboCl A 
bsAat Is Cable MeMueiuedl Reella the Table. 



ilate. 258, 259.] compound numbebi. 



158 



y — 7^ 



L^. . '-- y 



i^OE-.- 


r" 


-i 


M 


m 



Obs. 1. A Cube is a solid body bounded by six 
e^ual sides. It is ofVen called a hexaedron. Hence^ 

A Cubic Inch is a cube, each of whose sides 
is a square inoh, as represented by the adjoin- 
ing figure. 

A Cubic Foot is a cube, each of whose sides 
18 a square foot 

2. Cubic Measure is so called, because its meas- 
uring unit is a culfe. It is often called solid meas- 
ure. The standaM of cubic measure is derived from- the ' standard liTieof 
measure. 

A um,it of cubic measure, therefore, is a cube whose sides are respectively 
equal in length to the linear unit of the same name. 

3. The cubic ion, sometimes called a load, is chiefly used for estimating the 
cartage and transportation . of timber. By a ton of round timber is meant, 
such a quantity of timber in its rough or natural state, as when hewn, will 
make 40 cubic feet, and is supposed to be equal in wdght to 50 feet of hewn 
timber. 

The cubic ton or load, is by no means an accurate . or uniform stai 
ard of estimating weight ; for, different kinds of timber, are of very dilBer 
degrees of dendty. But it is perhaps sufficientiy acCttrate for the pufpdsMj 
which it is applied. 

Note. — For an easy method of forming models of the Cube and other ] 
Solids, see Thomson's Legendre's Greometry, p. 220. 

WINE MEASURE. 

259* Wine Measure is used in measuring wine, alcohol, mo- 
lasses, oil, and all other liquids 'except beer, ale, and milk. 

make I pint, marked pt 

" 1 quart, " qt. 

« 1 gallon, 
" 1 barrel, 
" 1 tierce 

1 hogshead, 

1 pipe or butt, 

1 tun, 

Obs. 1. In England, 10 gaUons make 1 anker; 18 gallons, 1 runlet; 3 
tierces, or 84 gallons, 1 puncheon, 
2. Liquids are generally bought and sold by the gallon or its subdivishnt, as 

• ^________^.« 

Qvmn.—Obs. What is a cubel What is a cubic inch? A cubic footi What is 
naant by a ton of round timber 1 359. In what is Wine Measure usedl Bfeito Uio 
Mile. 




4 giUff (^i.) 

2 pints 

4 quarts 
3li^ gallons 
42 gallons 
63 gallons, or 2 barrels 

2 hogsheads 

2 pipes 



gaJ. 

bar. or bbl, 

tier, 

hkd. 

pi. 

tun. 
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the qaait, pint, &o. CiJrr airl a ftriv cheap articles are bought and aoldby 
the barrel, Tlic capal*ili^.■s of cistirrns. vats, &c.. are sumetiines estimated in 
ho'^shca'h. and the quotations or pricvs-ourrent of oils in foreign markets, ars 
luually lu.i.io in tuns. But llie •*. "v. and ilie ////»•: or btU! are never used, as 
su'.-h. in Imslnc&s transartiiin.-*; ili-.ir oont-nta aro given in gallons, quarts, &e. 

2GO* The st'Uv.lii'd Cirt :*/ Liquid Measure adopted by the 
Un'iUtf States, is the Wine Gallon of 231 cubic inches, which is 
e.^ual to 58-372.1754 grains of distilled water, at the maximam 
donsily, wciijIuHl in air at 30 inches barometer, or 8.339 lbs. 
avoirdupois, wry noarly.* 

Ods. T!i«' Iji'it'A i'!i/t*!it/l .<.''*;.' uinhnrafurc of capacity, both for liquids and 
dni ::if"rh. is the vn/rritff t''f'''..i. wliii^h U equal to 10 pounds avoirdupois of 
diritiJKd wati-r. at GJ^ tin niiu.ih ti r and 3 J inches barometer, and contaioi 
S77.'J71 cubic in.'hcs. It is tqu:d Id 1/2 -^n}, wins; measure C S. 

BKER MEASURE. 
261* Bicr Mtuwre is used in meiisuring beer, ale, and milk. 
3 pints (pfs.) make 1 quart, marked qf. 



4 quarts " 


1 gallon, 


(t 


gal. 


36 gallons '< 


1 Ir.irrt^I, 


i( 


bar. or W. 


H liarr-lrf, or 51 gallon:; - 


1 lii»;^shoad. 


C( 


hJid. 



0b8. 1. In i:n;;land, 9 "gallons make 1 firkin; 2 firkins, 1 kilderkin; 2 kil- 
derkins, 1 barrel. 

9. The Zk.*/- gallon contains 2*2 cubi-: indies, and is equal to 10.1799321 
pounds avoirdupois of difltillrd water, at the maximum density. In many places 
milk 18 measured by wine measure. 

DRY 3IEASURE. 

262. Drt/ Measure is used in measuring grain, fruit, &c. 

2 pints (/?/.) make 1 quart, marked ^, 

8 quirts " 1 peck, « pjc, 

4 pecks, or 32 qts. '• 1 bushel, «- bu. 

8 bushels " 1 quarter, " qr, 

32 bushels, or 4 qrs. " 1 chaldron, " ch. 



OCEST.— '360 What is the staml.inl unit of IJquii! Mea^nre of tiie United StatMl 
How many cibic Inches in a wine ^iMon ? 211. In whst Is Beer Measure used ? Reelts 
fiie^Ue. 253- In what is Dry M<».isure use«1 1 Repeit the Tabie. 
• Heimtt of the Secretary oi' the Treaaivy, March, 1331, aad June, 1833. Also, Hasakc 

mlKTe^litt sad tfeuures. 



I 
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0b3, In EoglanJ flour is often aoW by weight, A sack U eq^ual to 390 4 
Ibfln^ nnd contain b about five iiDperial bushel a. 

The following dcnonu nations^ arc Eometioicfi used, vti : 3 quarts make 1 
pottle ; 2 bushtle, 1 strike ; t3 strikes or 4 bu., 1 coom j 2 cooms or 9 bu,, 1 
quarter ; 5 qutirtcrSj 1 wcy or lo^ul ; 2 loads, 1 last. 

In LonJoii 3U bushels of coal makt a chaldron, but in Newcastle 79^ 
bushels arc said to be allowed for a chaldron. Hut coaj in iEnj^lfuid and in 
thia country, is now usually bought and eolil by weight. 

Nnle.— Winc^ JJffr, and Drtf Measures artt often called t^patUy meaauiea, ■ 
and arc evidently a species of cnhU measure. J^ 

363* The standard Unit of Dry Measure adopted by the " 
United States, is the \Vi7icheHer Jiuskel, wliich is equal to 
77.627413 pounds avoirdupob of distilled water, at the maar- 
iirmm density, weighed tn air at 30 inches boroiiieter, and contaias 
2150.4 cubic inches, nearly. 

The Winchester bushel is bo called, because the standard lacas- 
ure was formerly kept at Winc/iet^ter, England.- By statute, it ia 
an upright cylinder, I Si ioclies in diameter, and 8 inches deep. 

Oeb. T, The impenal b^ishjcl of Groat Britain is equal to 80 lbs, aYoirdupois 
of diatillcd water, at 0£2^ Pahrenheit, and 3U inches barometer, and contains 
2aiRl93t;ubic inches; couaequenily, it is equal lo L0i^3 bushel U.S., nearly. 
It is an upright cylinder, whoso intc^rnal diameter is lS.7d9 ii^ohoe, and Its 
depth 8 inches. 

The use of Af tt^wi «wrtju« was abolished by Act of Parliament, in 1835. 

2. The slandard bushel of the State of New York, ts equal to 80 pounds 
avoirdupois of distilled water, at the maximum dfinsity, at the laeon prcsavra 
of the atmosphere, and contains 9318.193 cubic inches.* 

Ills customary, at the present day, to determine caj^acUy ^i£asur^ by the 
weight of distilled water which they contain. This is evidently more axicu^ 
Tate than the former method of measurement by cubic inches. 

3. In buying and scillln^ ^J^i"] when no special agreement as to meaaure- 
meni**r weighty is made by the parties, a bushel, in the State of New YoA, by 
ActoflffiJG, consists of f>0 1bfi. of wheat, 5Glb«. rye or Indian com, 48 lbs. of 
barley, and 32 lbs. of oata. 

There are fiimilnr atatutea in mo«t of the other Stateii of t^t Union. This is 
the most impartial method by which the value of grain can be estimated. 

Quest,— 303. What ^s cbQ ataadard unit of Dry Meosun? adopted bf thia GoVAEUmQqtl 

* By the MOM Act It was ilednred. that the sLjinJanI iiifaidftflon thontd be & Ib^., ntid 
the Atanrkrd tiry gaHmi 10 Ibi, nvolrlEipol? of dtatillH watar, jit \\a ma^clnmni iJ«nqUjr. 
Bitt thi} |>art i»r the QliiLuLe was naliscquentLy ri^^ealed, and the provions stan4*nd piUon 
la Iha uffl^Q oft be Secretory of 9tJ^t«»wu^ cantmncd ta a^. 

7* , 
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TIME. 



SG4* Time is naturally divided into tla^s and years; the for- 
loer are caused by t)i6 revolutioa of the Earth oa its aias, tbe 

latter hy its re volution round the sun. 




GO «e(^ontls (xc) ma^c 

GO mj nil tea " 

24 liourfl 

7 dayi " 

4 wiTkfl *' 

IS cdcTiflar monLhs, of 
Jay It and G lirs.^ ( nearly , 



] aiinutc, 
f hour, 
1 day, , 
1 vteickj 
1 moath, 



marked 



A I civil year, 



At- 



The following ittp the names of Uie 13 ealcnJat months Into which I3wci?il 
or \f.g^\ year ti diviJcxL, with tlie numberof day* in each. 



Jrtntiary, 

FeUrumy^ 

Mftrrh, 

April, 

May, 

June, 

July. 
[August, 
I September^ 

October, 

Novoinb»f, 



wnlten 



(Jan.) 

(Feb.) 

(Mar.) 

(Apr.) 

(May) 

(June) 

(July) 

(Aug.) 

(Sept.) 

(Oct) 

(Not.) 

(Dec.) 



tbe 



Jirst 
seatnd 
third 
fowrth 

m 

Unlh 
twdflK 



iDonth^ bafl 



31 


dayv 


su 


H 


31 


U 


30 


tt 


31 


» 


30 


\t 


31 


i( 


31 


l( 


30 


tt 


31 


f( 


30 


u 


31 


tt 



The number of days ui eoeh montn may be eoaily reoiembcred from the 1 
lowing luiee: 

" Thirty days halh Seiitemlier, 
Aprils June, and November j 
February twcntyni^ht alone, 
AH the rest hiiTa tb^rty-onc ; 

ETcepC in Lenp year^ then ia the ttme^ **^ 

When February bas twenty-nine." 

^1, A Solar year la the exact lime in which the earth revolres round 
^ WKEky and cantiUnB 3^5 clnyp, 5 bour«, 48 minutefl^ and 46 eeeonds, 

% Sbkce the civil year contains 3{i5 days Euid G hours, (nearly,) it ifi ptaiu 
^^ia i>oi years a whole day wiU be gained, and therefore every fourth year 
^^ W»t 366 dftya- This day waa ori^nally added to the year, by repealing the 
t OiirWf p/Marck in the Homan calendar^ which correaponde with 

%0w ts Quw (taturally illvidrd 1 RecLie the Table, O^s^ Whit Ji ft solhr 
« it^ f^ttt PCCaf^Dned ? To ^rb^cb momb \s 1b« odd day adddd. 




» 
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the 24th of nsbruarym ouis. It wae c&Ued the iTiUnuUajy Jay, &<un tha 

Latin iniercalo, to la^r^. 
The year in whch this day u addedj \a called Bissext-He^ fmm the Latin i&, 

^;H(^, nnd sexfUis, the ii.irfA. It ia also called ** X^ap V^ar," becauHo H leaps 

o\er a day more than a commoo year- 
s' The civil or legal jgb^t is ofbtu called the Jidian, yeaT, from Julius Cie&ar 

emperor of RomCj who adapted the calendar or rrj^v^ter of the cit^U yeai to 

the stipposeci length of the w/^r ycEiTj by ftdSiUnff 1 dtiy to eTery/ffwrfA year. 

)265« In process of time^ as mathematical and astronomical 
science advanced, it was found that the length of a solar year 
Tvas only 5C5 d. C hrs, 43 min. 48 sec.j or II min. 12 sec, less 
than 305^ days, which in 400 years amounted to about 3 days; 
consequently, the Julian calendar was behind the solar time. 
This en-oT at the time of Pope Gregory XIIL, amounted to 10 
days, which he corrected in 1582 hy suppreijsing 10 days in the 
month of October, the day after the 4tli being called the 15 th, 
Hence this calendar is sometimes called the Gregorian calendar^ 

Osa. L This correction was not adopted in England till 1753, when tha 
error amounted to !I daya. By AU of Parliaments It days, after the 3d of 
September, were therefore omitted j and the civil year by the same Act, was 
made to commence on the 1st of January^ instead of the 25th of Marchj as It 
had done previously. 

2. Diitee reckoned by the (?/J Tfieikod or Julian calendar, are called Old 
Slyh ; and those reckoned by the i\£it} method^ are called Ntic Style. 

To change any date from Old to Nev} SfyU, we must add 11 days to it; and 
if the given date in Old S^yle^ is between the lat of January and the 33th of 
Marchj we must add 1 to the year in Noff Style. 

Russia still reckona dates according to Old Style, The difirence now 
amount* to 19 days. 

2G6* To ascertain whether a year is Leap Tbak. 

Divide £he ffivm year hy i, a>nd if there is no rejnainder, it is 
Leap year. The remaiTtder, if any, 3,}iows how many years havt 
dapped since a Leap year occurred. Thus^ dividing the year 1847 
by 4> the remainder is 3 ; hence it is 3 years since the last leap 
year, and the ensuing year will be leap year. 

0B9, 1. To this Tule there ia an exception. For, we have seen, that a wiatr 
year is 1 1 min. and 1^ aec. less than a Julian year, which is 3G5k days. Tbin 
error, in 100 years, amounts to about 3 days; consequently, if 1 day is aod*d 
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cwtyffivrtk ycBT] that la^ jf we have 100 |ea|k yearv in 400 jean^i 
tht; JuLbn cnJcnd^r, the rcK^kontng v^culJ flkQ 8 dayv beMod the m/4^ liote. 
TKuH, rcL'konLng from the cofnniencemeut of the ChnstjiLn en, when it wei 
January lui, 401 by the Julian liinc, it ww Jtiimaiy Jth hy the sttiar tiaie. 

5. I'o remedy tliid ^rror only 1 c^^^.^':n^;iidf year infi^ur U regnrded n iiap 
year ; or, which ii the snme in eflTt-ct, whenever the WfUetia^iid jeaff or Uie 
MUm^r ciprcAiiing the ccnturtf^ is not diviaiblo by 4, that year im Hfit a lutp 
year, whiJc the other centennial yeam nren Thui, 17^ IS^ 19^ denoting ITw, 
180U, and l[KK)r are tt/tt liivisiAU by 4, coniequeDlly they afe tw* leap Jioiti 
thouj^h uccardinjt^ to thu rule ftl>0¥e they would be ; on the other hand Iti and 
SO, di^noiinff ItiOO iiti4 20UO, ar*^ rfifH^ibU hy 4^ and arc therefore leap years. 
Ther« IB Htiit a ulight trroTj but it is bo email that in 5D00 jiMn it scarcely 
inunint* to a day. 



CJRC0LAR MEASURE, OR MOTION. 

367* Circular Measure is applied to the divisioDs of the cir^ 
cle, and ia used ia reckoning latitude and longtiude^ and the 

ww^ion of the heavenly bodies- 

make t minuce. marked ^ 



GO lecond* (^0 
60 minute* 
30 dcgrt*(,*« 
IS iigna, or 3G0<» 



t minute, 
1 degree, 
1 Bign, 
1 circle, 






Thh meaeure tA oflen called Angftlar McttsuTe^ and \a chiefly uaed 

aatronomora, navi^atara, and Eurvf^yors. 



90O 



Om. }. The dreamfcrrnco of every cu^ 
cle U dtvido^t or eujipcMed to bo divided, 
imto 3G0 Bqgnl pFirta, cuUed thgrt^^ tis in 
the ftul^joincJ fi^re. 

11. Since a Uegrcc b yj-j ymrt of the 
rfpcumference of a circle, it itt obviouB that 
IM length must depend on tlie siie of tlie 
circle. 




SW* 



JVw<r — The diviston of the drctimfcrcncc of thf: circle into 3G0 equal part<j 
look iu origin from the kmgrih of the yenr, which, (in round numbers) wai 
lH^^MMfeJ to contairi 3tiO daya, or 12 montha of 30 daya each. The 12 sigi^ 

Uy*i^.— -iCT, Id tvhflt Is Circnlir Mpitfure nseii T Be^^tMt^^■ Tnlih!. Ohw. Umvlfl thft 
tttsiunreiwito uf overy elf tie difWeJ 7 Oa what aotn Lhe lapgUi of & decree ilepemll 




idk* 



4 
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TorreBpond t5 the 12 months. The term ?/tinvieSj is from the Latin mi^tntfttra, 
which signifies a small part. The terai seconds, ia an abbreviated eiprewioD 
for second mijnut€s, or minuter of tJie second i>Tder. 

26 8 > Since tlie earth turns on ita axis from ^reat to gast <mce 
in 24 hours, it evidently revolves lo° per hour ; or 1° in 4 min- 
utes, and 1' in 4 seconds of time. Hence, 

\Vhen the difference of longitude between two places is V, the 
difference in the time, or the kour of the day at these twoplace$, is 4 
seconds ; if the difference of lo7i<jfitude is 1° , tfie difference of time is 
4 mirmies ; t/'2°, the difference of time is & minutes, ^c. 

Thus, when it is noon at London^ in Philadelphia, which is about 
Y5° west from London, it is only 7 o'clock, A» M. For, if the 
earth rerolvea 1*^ in 4 minutes, to revolve 75^ j it will require YS 
times as lon^, and 4x75=300 mm., or 5 hours. 

0b3. 1 . Since the earth revolveB from we^t to east^ H is manifest, th at tha 
time iA eariier as wc go castwarJ^ and Udet as we go wefitward. 

% ThU principle aifords navigators and others a convenient and iweftil 
metliod of ascertaJnin^ the dijfercnce of time between two places, wheo tha 
difference of their hngUude is known ; also, for aijcertaining the difference of 
longiUide between two places, when the difTerence in their lime is known* 



MISCELLANEOUS TABLE. 

209* The following denominations not included in the 
ceding^ TabJes, are frequently used. 

12 mijLs make 

iSdoaen, orl44 " 

12grosa, or 1728 " 

20 units " 

5ti pounds " 

100 poiinda " 

30 gallon 3 " 

200 lbs. of shad or salmon " 

19G pournU " 

200 pounds " 

14 pounds of iron or lead *' 

31 i stone '* 
9 pigs 



pre- 



1 do^en^ (d&z.) 

1 gross* 

1 great gross, 

1 score. 

1 firkin of butter. 

1 quintal of fisb. 

1 bar. of fish in Mass. 

1 bar. in N. Y. and Conn, 

1 bar, of Qour. 

1 bar, of pork, 

1 Btone* 

Ipig. 

I fother. 



JVbfe.^FormcHy ft was customary to allow 112 lbs. for a ([Uintal* 



QoEBT— t^^ When [he tiinbrenee of |j)Tii;ltR(te between two placed U V wh&t !« ihb 
lUbnnca of tljiie 1 Whtsa 1° what li the dimtrence of Ume 7 
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PAPER AND BOO£S. 



270* The terms /o/*o, quarto^ octavo, Jtc* applied to booka, 
lldenote tliQ mtuh^r of leases into which a sheet of paper if 

folded. 



24 tthc«ts of paper make 
£H) quire* '* 

2 reams " 

5 bundktt '' 

A vhept fbld«d m two leavos famu 



A flheet 
A sheet 
A tfheet 
A sheet 
A sheet 



four U&ve* 
tight lenTw 
twelve leav« 
f^lf^htecn leaves 
thirty-BiJC learetf 



1 quire. 
J refun, 
1 bundle. 

u^narto^ orito. 
an xfjiro, or 8to, 
a duodecimo^ or l3Smo, 
nn t8mo. 
a 36000. 



DIUEKSIONS OF DTFrERENI KINDS OF XNOLIBH FAPSR, 



Names. 

Pott, 

SmiUl Pojrt, 
Foor§ Cap, 

Dctnjr, 



Super RojoJ^ 

Elephant, 

DouUe Croivn, 

EmperiaJ, 

Atlas, 

Columhier, 

DfHiUe Domyj 

I>ftuble EJephnnt, 

Antjqtjarinnj 

Double AkIeui, 

Kriiperor, 



WriXing. 

Ibi by \2i in. 
iC^by i3i in. 

14^1 b^lS|in. 

SK) hy 15^ tn. 
a*it by \1\ ill. 
2-1 by J9tm- 
37i by lOi in. 



30^ by 23 in. 




151 hy 1^ iA- 

iGlby l^iin. 
20 by 15 in. 
22 by 17 in, 

24 by \% in, 
27* by I9i in, 
28 by 33 in, 

30i by 22 b, 

34 by 26} in. 
341 by 23i in, 

40 by SGI in, 
53 by 31 in. 
55 by 3U in, 
Ce by 48 in. 



printing. 



20 by 15iit 

23 by 18 in, 
S6 by 20 in- 



30 by 20 in. 



38i bj 9G in. 



— Ajnerienn p^ltet u usually rather larger than English paper of i 



WtfcH do ths tfliin% folid, qn^rln, t£., donnte, v^ben iippJJed to books 1^ 
^»*rt4io1 AquartoT AnOCCaTol A ilnodofilitiol Aniamo,? Ai 



3emo.1 ^t 




Arts. 270-273.J compound numbers- 



PRENCH MONET, WEIGHTS, AND MEASURES. 

271. The new syBtem of Moneys WcightSi and Measures of 
France, adopted in 1795, was formed accord mg to tlie decinuil 
Kotatton, 

FBEKCH MONEY. 

2T2. The ^anc is the unil money of the new system of 
French eurreticy. It is a silver coin, consisting of -ft pure siN 
rer, and -^ of alloy. 

10 centimes meike 1 d«cime. 

lOdecjjnca *' 1 fhmc, 

JVMe. — The value of & franc by Act of CongrcHa in 1843^ ifl S-1S6, The 
tMi/tt^ of the ijyne L?tffw?W, the fonuCTunitof money^ ifl$,l85, 

fiience: litteab meabukb* 

ST 3. The standard unit of the French Linear Measure, U 
the Mttre, Its length, according to the m*aji of the several com- 
parisons of Trough ton, Nicollet tind Hassler, 15 equal to 39.3809171 
English, or United States inches* 

jOmeti^B mala 1 dcc&metre = 33.817431 U, S. feet. 
10 Jecfimetfpfl " 1 hectomette = 328.17431 '^ '^ 
40 hectometres '^ 1 kilometre =3381.7431 '^ ** 
10 kilometres <* 1 myriamEtn; = 33SlT'131 " }^ 

N^e. — h The stitndard by which the new F'rSfick measitres of length are 
determined^ is the qvadra^U of a meTidian of tlie earthy or the terrestrial arc 
from the equator to the pole, \n the meridian of Pariit. The icn-mUHanth part 
ofthU arciricallcd a Wf^rf ^ which isequalto 39,381 U. S. in., nenrly. 

3. The TRclyc. \a divided into 10 decimetres ; the decimetre inVa 10 centimetres j 
the ctmtimet^e into 10 millimetres, 

3. The denominations of the old aystem of linc^ m^jasiire were the toi§«, 
fbotj inchj lin^j and point. 12 point3=l line j 12 lines^l inch; 12 fn,=l 
fbot ; 6 ft. = t toiftft. The old Fruneh ftKit waa equal to 1.0G6 U.S. feet. 

4. By a decree of 1812^ the Toisc, Aunc, Foot, fcc^ are allowed to be useJ, 
hftvinj the following ratios to the mf^rf^viz: the toise=3 metres; the foot ^ 
^ metre; the inch^i^ij metre j the nunc or ell = ]^ metre; the bush&l^-J; hec- 
lolKro. 

:v «■ - ■ 
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TEENCe SQTTAHE MffASORE* 

274k The unit of Frcncli Superficial Measure, is the At^ 
whose 6id(^s are each a dt^cametre in length ; consequently, it con- 
tains 100 squ&^ metres^ cir llf).C414849Q U. S. sq, yds. 



V 



10 aT«» nuta 1 dccare — 1196.648496 U. S. sq. jil«. 

I0de<?tues '' 1 hecLon: = 11!»66>4S40G '< <' 

lObcctarcA '■ 1 kikre = 119664,8496 ■* " 

lOkilaw^ *^ 1 myriare = n96&4a.496 " " 



A'o/^*— Tlic or€ ifl Jiviiled jnUi 10 dcciawa \ the decinf^ into 10 ceotiiiMij 
Ib^a centiare into 10 nitlUan;ii, 



TEKNCn CUBIO MEASURE, 



. 



37 G* The unit of French Cubic Measure, is the Sieft, vbifli 
is a cuto metre, and is equal to 61074,1564445 cii. in. U* S, 



10 Jed«t4^res make 1 st«Te = 35.34384 en. A. U. S. 
lOstereB '' iaccaBUrc=: 353.4394 " *^ 

FHE;ifC1I U4DID AND DRY MEASURB. 



376* The unit of French Liquid and 7)ry Jffa^vre^, ia 
caUed the ZjVjt, which is (i cwir'c decimetre, and is equf] to 
61.0741504445 cu, in. U, S., or 1,05756 qts. wine measure. 



10 litres make 1 decalitre = 2.6439 gida. wiae mesA, 
10 ilecalittBs *' I hectolitre ^ 26.439 " " " 
lOheotoUtKa " 1 kilolitre =264,39 " " « 



i 



Noft. — The Hire la divided into 10 docilitres j the derMUtA mXo 10 centilitre*^ 
the £tiilUUr(^ into 10 millLlStres. 



TRBycn TrEIGHT3. 



« 



377* The unit of French Weights, is the "weight of a cnhii 
itre of distilled water, at the niBximum density, and is 
[ the Gramjne, It is equal to 15,433159 grains Troy* 

I0|^atnnies make 1 decaj^ctmme ^ 154.33159 ^, Troy, 
l^ JcvAgramtDes " 1 hertogrrtmma = 1543,3159 ** " 
1 kilogramnie = 15433.159 " " 
' 1 m/nagramjUD = 154331,50 ^* " 




Arts. 274-279,] foreign weights, etc- 163 

Noie. — 1. The gramme is divided into 10 decjTr&mmea j the tlecigretmrng 
into 10 centigfajjinies ; the ce^dlgraitiffie into 10 ]]iLHigrumT:i(;&. 

2. The denaiuinatJDiL chiefly used in making out invoices of gf» nil*? boU by 
weight, and in banmesg trauaactiona, is Ihe h'ilografi^nui^yi\^^\ih ^. l^l^3l to 1000 
gramraeSj or *3.31 Ihs.avuiTdupoiSr very nearly. 

3. In the old sijsf^m of French weight, the livre-poid3=3''inaitfl j the mam 
=8onceB; the ojic« =8 gros ; the groa^ 7:3 grains. The liviie is eq^ual to Oine- 
Valf the kilagraname. 

FRBKOH CIR0UI.1.R MBASITRS, 

27 8 » The circle U divided iato 400 equal parts, called ffradesj 
and the quadrant into 100 grades, Tlie grmle ia again divided 
into 100 equal parts, and each of these parts is subdivided into 
100 other equal parts, actiording to the centesimal scale. Hence j 

The fiticonde = -00^09 EnglLiih deg. 
The minute ^ .009 *' '' 

The grade = ,9 *' *' 

Note. — The name* of the denorainntiona larger than th4; utiU in the French 
Compoand NtJmhergj are formed by preiixihg to the name of the unit, the 
Greek words, dt-'ca., kccto^ kilo^ and tinijj-ia; those Z^js than the itnif^ are fora:ied 
by prefixing to the name of the unit, the Latin words, (feci, ceitti, and miUi. 

279* Foreign Weights and Measures compared with those of 
the United Stales* 

Amst^rdaM.—lW ]hG. (X centner)^ 109,933 Iba.f; 1 last ^ 85.25 bu.j 1 uhm=: 
41 gals,- 1 fool .Amalerd[vni=ll-L in.; 1 foot Antwerp = 11^ in,* 1 ell Am- 
Bterdarn^'^.SG ft.; 1 cU Brabant =2. 3 fl. ; 1 ell Hague=3.28 ft. 

Bitaria.^l piful=i:i6 lbs,; 1 kann=:.39 gal. ; 1 eU=9.S5 ft, 

Bsnga.1 — lbnul=l.5ft. ; I guz^3ft. ; 1 eosg or nule=l,34 nulea; 1 bazar 
maud=:S2.11 Iba, ; 1 fiiCU>ry iuaud=74.0() Ib^j* 

Ben^iflen. — 1 bahar^SCO lbs.} 1 bamboo = l gaL- 1 coyr.ng=8 gala. 

Bimbay. — t mtiuJl=98 lb», ; 1 covid^l.ri f^^i leandy=25bu. 

iJ/mw^.— 1 pound = l .1 lb. ; 1 centner = JIG Ib^j. ; 1 last =80.7 bu. ; I ft.=ll| in, 

Cf/«#^ffl-— 1 tael = Uo;t. ; 1 eatty = li lbs,; lpieul=l33i lb».^ 1 covid=U| hi. 

ZJmwuirJt.^lOO lbs. (1 centnt;r) = ll0.25 lbs,; 1 bbl. (toen(]e)=3.95 bu. ; 
1 viertel=2,04 gftli. j 1 foot Cope nh^igen, ^t EhinflanJ^lSj in. 

Flffrence anfl Lr^htirn.. — 103 lbs, (1 cantaro)^74.8tilbsH j t raoggio==l6.59bu.■ 
l bar:le=r2*04 gaJ«M lpalmo^9|in. 



* M<:ul]acb'a Gniiiin<9KL:U DkUgnnj^ ; hlso Ke1ly'« Universal Cambist, 
t The poiintlf la thla aqrl the ful|qw]ng compafUons ore erVoLrdu^ioli, 



^1 



164 FOREIGN W£JCitTd, ETC- [Sect. VIIL 

Of ?W2,— JM Iba. (1 peso g«»tt))=7lii lb*, ■ I peso BoUUe=e9r^ Iba. ; 1 mina 

^3. J3 bu. i 1 iiiezKiiroU=39*^i gtkU. j I pa]mo=i&^ in. 
lrafl!A^ffJ^^*-"l foot=IL3iiuj I ell=Qa.G in. neariji I ell Bri\baiit=27.6 in.; 

1 mJk^4i*eimlea; Ifau^nbu.i 1 Itt>il^i^.(i4 bu.^ I ahm^38i gaL*. 
Jitjiiift.^l uiitu=l.3 lbs, 1 picul=l30 Jbs, ; 1 iclianz^i (L; 1 inc or teUiuy 

=Gt ft.; 1 b«iee=ltii gaJs, 
AJiKf-riM. — I covia^ti ft ; J catty=li Iba.j I picuJ^133l Ibs.j 1 ifldud=: 

dS Iba.; 1 cuidj^SOO lbs.; 1 garec^UObu. 
Jtfd^ffl.^1 root=ll)^iii.j 100 lbs. (1 canturo) = l74.5lb«-j 1 fialina=a2'3 bu. 
MaaitUt. — 1 amoba^^GlbB.i 1 picul^ljS lbs,; ] pulmo= 10.38 in. 
Snpfcs.^l c?antftto gtos5o= 196,5 lb«, ; 1 contaro pif<;olq = lOG Iba.j 1 palm«i=i 

lOfin,; I iwin>lu=1.4:>b«.; 1 cariXJ=5-2.24 bu. ; 1 carro of wiQe='2G4gak 
?irlA£rlinfh.—\ *!ll=3.38 ft.; 1 muJd(i="J,B4 bu,; 1 kan litrc=3,ll pints; 

1 val het.-lulitr«=z'^.4^gttU,; L fKiod kito^amme^^i.Sl [b^n 
Pifrln^a/.—lQQ]Us,^i0iA9ihA.', 1 arroba=*Ji!/^ti lbs. j 1 quintal=89.0jlbs.i 

1 Bimu*]c^4.37gulfl. ; 1 ubjuiere^^* bo. ; 1 mo5O=23.03 h\i.\ 1 ljwt=70biL ; 

1 poor Toot = 12-^^ in.; ] milc=li mile. 
Prussia.^lOO Ibs^lOS.ll Iba. ; 1 qmnttil (110 lb«.)=n3.43 lb*. ; 1 eboar^ 

18.14 guL; t Bchoff<;l = L5(;bu.; 1 foot = L03ft.j I dl=2.]9ft.; 1 mile = 

4.68 miles, 
/ftmu.— 100 iibraa =74.77 IbB. ; 1 rubbio^9.3C bu. ; 1 barile= 15.31 gals.j 1 foot 

= lllin.; I cttimft=04' ft- J 1 mi]e^7^ fur, 
Rvssia.^lOO lbe.=*».3G lh«. ; 1 berqml=3Gl.04 [ba. j 40 Jbs, (I pood)= 

361bs.; I v«lrD=3tgiils.; lchetwert=5.05bu.; 1 foot Petcr3burg=l.lbatj 

1 foot Moscow^!. I ft. i 1 arehcen=2| il. ; 1 mile (v^rst) =5.3 fur. 
S'/trVy.— 100 Ibfl. (in)raa)=70 Iba. ; 1 cnntaro gTOEso=l93.5 Iba. ; 1 cantaifl 

flottilc=l75 Iba, ; 1 salma generale=7HS5 bu.; 1 ftalEim g fossa =9,77 bu.; 

I Httlma of wine =23,0(1 gal*, ; 1 palnio=9i in. ; 1 canna=(Ji ft. 
Spain.— \ am)ba=25.3G lbs.; I quintal = 10 1,44 llw.; 1 arroba of wine ^ 

4(gaU.; 1 moyo^CS gaU. ; 1 fancga =l.Cbu.; 1 fMt=ll.j28 in,; 1 vara=i 

3.78 ft. j I league (lcngua)=4.3 m,^ nearly. 
^Sr/t¥tff^.^lOOibB, (viclualic)=73.7G Jba.; 1 foot^ll,G9 in. ; 1 ell==1.95ft.; 

1 mile = G.64 m.j 1 kajan=7*43 bu. ; 1 laet=75 bu.: 1 kajin of wlne^ 

G9.0y gals. 
Sfinjrm.—IQO lbs. (I quintal) ^139 .49 lb«, ; 1 qke=3.83 Iba.j 1 quillot^ 

1.4Gbu.; 1 qumotorwine=l3.5gaJs.; I pic =.0} ft. 
Tr^s/*.— 100 Ibfl.=l23.6 lbs ; 1 stajo=2i bu.- 1 oma, or eimer^U.94 gak.; 

ldl(rarfiilk)^2jft.; leU(forwoollen)=2.3ft.j 1 foot Austrian=I.037ft.^ 

I mile Austrian=4.6m. 
Kcw/w.— I001btf.(l pc8ogroflflo)=l05J81bB.; 1 ptsosottiJe— &l,431bs,; 1 staja 

=3.37 bu.; 1 inoggio=9.0Bbu.; I ftnifom=l37ga]s. j 1 ibol-I.Uft -'i braj. 
do {&r fliJk)^24.8 in. ; 1 bracdo (foi woollen)-3G,G in. ' 

• New ayatem of weights and nwiMurti f^ddfited Lu 18<:i. 

t In meaiurlnff timber ^^ngUah feet and Incbes ore cUlefly oa^d thttj^iiQ^t RuvU. 
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r KEDUG TIOK 

S80* The process of changiii^ compound numbers from one 
dunominatiou into anotherj without altering their value, is called 
Reduchow. 

Ex. 1. Reduce £5, 2s. Vd, and 3 far. to farthijoga. 

Analj/sis.SincG in £l there are 203., in £5 there are 5 times 
as many, which is lOOs., and 2, (the givea shillings^) make 102g. 
Again, since there are 12d. in Is., in 1023. there aie 102 times 
as many, which is equal to 1224d-, and Y {the given pence) make 
1231d. Finally, since in Id. there are 4 far,, in 123Id, there are.^ 
y 1231 times as manj, or 4924 far., and 3, (the given far.,) make 
4927 far Ans. 4927 farthings. 

Operation. 

JG J. d, far. We first reduce the given pounds to shU- 

5 2 7 3. lings, by multiplying them by 20, because 

20s. iajGL 20s. make £1. (Art. 247.) We next re- 

102 shillings, duce the shillings to pcnee, by multiply- 

12d. in Is* ing them by 12, because 12d-make Is. Fi- 

1231 pence. nally, we reduce the pence to farthiags by 

4 far in Id. multiplying them bj 4, because 4 far, 

4927 far. Aiis. mate Id, 1^1 

Nofe.—\. In this titimplc tt k require J to redact higher dtnominattons to } 
Jawer; a» pounds to shijllnga, ahilUngs to pence^ &c. Thla la Jone by sv^ 
cessirc muUipiiaatitms. 

2^ In 4927 farthings, how many pounds, shillings, and pence? 

Anahfsh. — Since 4 far, mate Id.^ in 4027 farthings, there are 
as many pence as 4 js contained times in 4927, which is 1231d., 
and 3 far. over. Again, since 12d. make Is., in 123 Id. there are 
as many shillings as 12 is contained times in 1231, which is 
102b., and 7d. over. Finally, since 20b. make JEl, in 102s. there 

ftpBrr.— 2fi0. WIiEvt li Refhirtlrm 7 Haw are pDUnJa Tedtieed to (hUtlngi 1 yihS tnul- 
tlptrbySCfl Hqw afflBhUUnrro^iccd Co p«nw? Why T How pence tg farthings? Whyl^j 
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ara a» maDjr pounds as 20 ijs contftiued times in 102, which Is £d, 
and 2a. over. An^, £5, 2s. 7 d* 3 far 



4)40^27 far. 
12) l531d. 3 far. over, 
20) 102ft. td . over, 
£5. 2s, oven 
*jins. £5, 2s. 7d. 3, far. 



I 

i 



We first reduce the givjea farthingii 
to pence, the next Ljghor denominii- 
tioti, by dividing them by 4, bee hum 
4 far. make Id. {Art. 247.) Ifext we, 
reduce the pence to shillings hj di- 
viding them by 12, because 12d< 
l^ake Is, Finally, we reduce the ehillings to pounds hy dividing 
them by 20, bticauae 203. make £l. The last quotient and (h$ , 
several remainders constitute the answer. * 

*- 'Note^ — % The liut example h piactly the rtJYer«e of the first ; that ia, lower 
deaoaiinatioQS are rcJucctl to hij^her, which is done hy successive divisu/ns. 

381* From the preceding illustrations we derive the fol- 
lowing 

GENERAL RULE FOa REDUCTION, 
L To reduce Compound numbers to lower denominations* 
Multiply the highest denomination given, by t/iat number 'whle% 
it tak§9 of the ncjrl loiter (Ie7iomintttio>i tomaJce one r>/* this higher ; 
to tlu prwliict, add t?ie number t^jrpressed in this lower denomina- 
tion in the given example. Proceed in this ?nanjicr with each 
successive deuofnijiation, till you come to the one required. 

II. To reduce compound numbers to higher denonunatioua, 
Dtmdt the given denQmhiation hj that number 'which it takes of 
this denomination to malceo^E o/ Uie nsjct higher. Proceed in this 
manner with each successive denomination, till you come to the one 
required. The last guotimt, mfh tlic several remainders, will U 
ike answer sought, 

382* pRooy. — RevtrH the operation ; that U, reduce hock ilie 
ansv^er to the original denominalionSi ^nd if the result corresponds 
with the numbers given, the work is right. 



QiTi!»T.— How are fflrthlng? reduce^J Uj i»iico 1 V^^hy dlvirie by 4 % flow ttJoce penoa 
(oahltllngal Why I How reilnco ihlllirtB* tn r>oiinda ? Why i 281. EIoiv ajo ftimpomul 
Dumbera rediTCOit to lower denoiqlnaljoni ? How to higher denoinlnaUoDs % t89L HoiV 
Is RifductiDEi proved ? 
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Oea. h Ea^h reminder is of the sama den&fntnait&n as t]u dividend from 
which Ttarosfl. (Art. 113. Obs. 1,) ^ 

3. tteducmg I'ompound numbem to tnwr dcndminatidiis majt ivjth pfapii' 
et/t bec^illud Risdttctufit bij MtiUi^)lk^i<i^ } tedufmg them Uj Ai^A<:r dftnom- ^ 
inations, i?t44t£:ii(?'t ii/ Dit^isipn. The former is often cftllttd Rcduclioji. Dc^ 
JOTJuity*^,' IhelattcT, I^eduetiojt Ascendi^^. They mw«Ed!y pttjve each othw. 



BXAMPLE3 FOR PRAOHCE, 



1. In 136 rods and 2 yards, how many feet ? 



r* 



\ 



Froof. 
3 )2250 ft. 
5i)7eO yds. 

11)1500 

136 r, 4 rem.=2 yarda^ 
Now 136 r. 2 yds, is the 
givea number. 



2; 
3, 

4. 
5. 
6. 

8. 

9. 
10. 
11, 
12 
13. 
14, 
16, 
16, 

n. 



Operation, 
rods. yds. 
2)130 3 

5i yds, 1 n 
682 
66 
^50 yds. 
3_ft. 1 yd, 
2250 ft. Ans. 

In £"71, 13a. 6id-, how many farthiogB^ 

In £90, Ts, 8d., how many farthings ? 

In £295, 18s. 3fd., how many farthings? 

In 95 guineas, 17s. 9^d., how many farthings? 

How many pounds, ahillings, ttc, m £4651 farthings? 

How m^Luy pounds, sliiiiiiigs, &c., in 415739 fartlungs? 

How many guineas, &c., in 67256 pence? 

In £3G, 49. J how mnny sixpences? 

In £75, 12s. 6d., how many three -pences ? 

Beduce 29 ]ba, 7 qi. 3 pwts. lo gmins, 

R^iduce 37 lbs* 6 01. to pennyweights. 

Reduce 175 lbs. 4 oz. 5 pwta. 7 grs. to grains. 

Reduce 12ii56 grs. to pounds, tScc. 

Reduce 42672 pwts. to pounds, &c. 

In 15 cwt, 3 qrs. 21 lbs., how many pounds? 

In 17 tons 12 cwt 2 qrs., how many ounces? 



L 



QviiT.— 04^. Of whflldsBOinliintloa 1aeac1ir«rmt1ni1ef 1 WhutmRy red ncln^E compound 
tumben ttj Igwcr rtrnomlnntloni be called 1 To h'l^hfj Jcnominiiilnna 1 Which of tha 
||yulam«ntal juln U empLofad bf th« fo^tmu t WhLth hy Ihfl Utiei 1 
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18. In 52 tons 3 cwt., how many ponnds ? 
10. In 140 tons, how many drams ? 

20. In 10256 ounces, how many hundred weight, &c.? 

21. In 267235 pounds, how many tons, <fec.? 

22. In 563728 drams, how many tons, pounds^ ^kcT ' 

23. Reduce 05 pounds (apothecaries' weight) to drains. 

24. Reduce 130 pounds to scruples. 

25. Reduce 6237 drams (apothecaries' weight) to pounds, &c 

26. 'Reduce 25463 scruples to ounces, &c. 

27. How many feet in 27 miles? 

28. How many inches in 45 leagues ? 

29. How many yards in 3000 miles ? 
80. In 290375 feet, how uany miles? 

31. In 1875343 inches, how many leagues? 

82. In 15 m. 5 fur. 31 r., how many rods ? 

83. In 1081080 inches, how many miles, &c. ? 

34. How many feet in the circumference of the earth ? 

85. How many nails in 160 yards? 

36. How many quarters in 1000 English ells? 

87. In 102345 nails, how many yards, &c. ? 

38. In 223207 nails, how many French ells? 

39. In 634 yards, 8 qrs., how many nails ? 

40. In 28 hhds. 15 gals, wine measure, how many quarts? 

41. In 5 pipes, 1 hhd., how many gallons? 

42. In 8 tuns, 1 hhd. 10 gals., how many gills? 

43. In 12250 pints, how many barrels, wine measure? 

44. In 475262 gills, how many pipes, &c. ? 

45. In 50 hhds. 1 bbl. 10 gals., how many gills, wine measure? 

46. In 45 bbls., how many pints, beer measure? 

47. How many barrels of beer in 25264 pints? 

48. How many hogsheads of beer in 136256 quarts? 

49. How many pints in 45 hhds. 10 gals, of beerl 

50. In 15 bushels, 1 peck, how many quarts ? 

51. In 763 bushels, 3 pecks, how many quarts? 

62. In 56 quarters,5 bushels, how many pints? 

63. In 45672 quarts, how many bushels, &c. ? 

64. In 260200 pints, how many quarts? 
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55. Reduce 25 days, 6 hours to minutes. 
56.- Reduce 365 days, 6 hours to se^Duds. 

57. Reduce 847125 mmutes to weeks. 

58. Reduce 5623480 seconds to days. 

59. How many seconds in a solar year ? 

60. How many seconds in 30 years, allowing 365 days 6 hoon 
10 a year ? • 

61. How many years of Sabbaths are there in 70 yeari? 

62. In 110 degrees, ^0 minutes, how many seconds? 

63. In 11 signs, 45 degrees, how many seconds? 
■ 64. In 7654314 seconds, how many degrees? 

f5. In 1000000000 minutes, how many signs? 

66. Reduce 1728 sq. rods, 23 yds. 5 feet to feet. 

67. Reduce 100 acres, 37 rods to square feet. 

68. Reduce 832590 sq. rods to sq. inches. 

69. Reduce 25363896 sq. feet to acres, &c. 

70. In 150 cubic feet, how many inches? 

71. In 97 yds. 15 ft., how many cubic inches? 

72. In 49 cords, 23 feet, how many cubic inches ? 

73. In 84673 cubic inches, how many feet ? 

74. In 49216 cubic feet, how many cords? 

75. In 65 tons of round timber, how mangr cubic inches ? 

76. In 4562100 cubic inches, how many tons of hewn timber? 
« 

APPLICATIONS OP REDUCTION. 

283* To reduce Troy to Avoirdupois weight. 

First redtLce the given pounds, ounces, d:c., to grains ; then divide 
hy the number of grains in a dram, and the quotient will he the an" 
swer in drams. (Art. 262.) 

Ob8. If the answer is required to be in pounds and a fraction of a pound, 
divide liie graini by 7000. 

Ex. 1. In 175 pound& Troy, how many pounds avoirdupois? 
iSo^tt^iow.— 175X12X20X24=1008000 grs., and 1008000 
grs. -5-27^=36864 drams, or 144 lbs. avoirdupois. Ans. 

QinsT.~383. How is Troy w«l^t redoetd to avoirdupois 1 
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2. In 700 lbs. Troy of sih'er, how many pounds avoirdupois? 

3. In 840 lbs. 6 oz. 10 pwts., how many pounds, <fec, aY(Hidih 
pois? 

4. An apothecary bought 1000 lbs. of opium by Troy we^bt, 
and sold it by avoirdupois : how many pounds did he lose ? 

6. A merchant bought 1500 pounds of lead Troy weight, and 
sold it by avoirdupois : how many pounds did he, lose ? 

284* To reduce Avoirdupois to Troy weight. 

First reduce the ffiven pounds, ounces, dtc, to drams, then multiplti 
Iw the number o/prains in a dram, and the product will hethtoMr 
*Hxr in f /rains, (Art. 252.) 

Obs. 1. When the given example contains pau/nds only, we may muMpfy 
them by 7000, and tlie product will be graini. 

5. If the answer is required to be in powtuis and a fraction of a pound, dh 
vide the grains by 57G0. 

6. In ;)2 lbs. avoirdupois, how many pounds Troy ? 
5o/m//ww.— 32X 16X 10X27ii=224000 grs., and 224000 grB. 
=88 Hm. 10 oz. 13 pwts. 8 grs. Ans, 

1. In 48 lbs. avoirdupois, how many pounds Troy? 

8. A merchant bought 100 lbs. 10 oz. of tea avoir, and sold it 
by Troy weight : how many pounds did he gain ? 

9. A druggist bought 1260 lbs. of alum avoirdupois, tnd- re- 
tailed it by Troy weiglit : how many more pounds did he sdl 
than ho bouglit ? 

285* The area of a floor, a p.ece of land, or any surface which 
bas four sides and four rlght-ar^les, is found by multiplying iU 
hnyth and breadth together, 

AW^.-l.The area of a figure is the svperjlcial contents or space contained 
within the line or lines, by which the figure is bounded. It is reckoned in 
mmure inches, fiict, yards, rods, dtc. 

>i. A figure which has four sides and four right-angles, like the following 
dui^jraiu, is called a Rectangle or ParaUclogram. 

Ui-KMi-. SM. How is avoirdupoU weight reduced to Troyi 2S5. How do yon find 
Uftu iiva (>f Kuperflcial contents of a surface having four sides and four riffht-anflas 1 
•Vi^. Wtua U meant by the term area 1 How is it reckoned 1 What is a figun wkldi 
iVM tefl^t aMm mA Ibw ilghHui«lM ealladt 
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10. How many square yards of carpeting will it take to cover 
a room, 4 yards long and 3 yards wide ? 

Suffffestion, — ^Lct the ^ven room be 
represented by the subjoined figure, the 
length of which is divided into 4 equal 
parts, and the breadth into 3 equal 
parts, which we will call linear yards. 
Now it is plain that the room will con- 
tain as many square yards as there are 
squares in the given figure. But the 
number of squares in the figure is equal to the number of equal 
parts (linear yards) which its length contains, repeated as many 
times as there are equal parts (linear yards) in its breadth ; that 
is, it is equal to 4X3, or 12. Ans. 12 yds. 

11. How many sq. feet in a floor, 20 feet long, 18 feet wide? 

12. How many acres in a field, 50 rods long, 45 rods wide ? 

13. How many square yards in a ceiling, 35 feet long and 28 
feet wide ? 

14. How many acres in a farm, 420 rods long and llO rods 
wide? 

15. What is the area of a square field, whose sides are 80 rods 
in length ? 

16. How many yards of carpeting, a yard wide, will it take to 
cover a floor 18 feet square. 

11. How many yards of plastering are required to cover four 
sides of a room, 18 ft. long, 15 feet wide, and 9 ft. high? 

18. How many square yards of shingling will cover both sides 
of a roof, whose rafters are 20 feet, and whose ridge pole is 25 
feet long ? 

286* The cubical contents, or solidity of boxes of goods, 
piles of wood, &c., are found by multiplying the length, breadth, 
and thickness together. 

19. How many cubic feet in a box 6 feet long, 4 feet wide and 
8 feet deep? 

Solution. — 5 X 4=20, and 20 X 3=60. Ans. 60 cu. ft. 



QuuT.—^BS. How an the cubical 



conteati of a box of goodi, a pUt of 
8 
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20. How many cubic feet in a block of granite, 65 in. long, 42 
in. wide, and 36 in. thick ? 

21. How many cubic feet in a load of wood, 8 ft. long, 4ift. 
high, and di ft. wide ? 

22. How many cords of wood in a pile, 46 ft. long, 16 ft. h]gl^ 
and 15 feet wide? 

29. How many cubic feet in a vat, 12 ft long, 8^ ft. wide, and 
:i ft, deep ? 

24. How manv cubic feet in a bin, 12 ft. long, 9 ft. deep, and 7 
ft. wide? 

25. How many cubic yards m a cellar, 18 ft. long, 12 ft wide, 
and 9 ft. deep ? * 

29. How many cubic feet in a stick of timber, 2 ft. square, and 
40 ft. long ? 

27. How many cubic feet in a cistern 15 ft long, 12 ft wide, 
and 10 -ft deep? 

387* To reduce Cubic to Dry, or Liquid Measure. 

First reduce the given yards, feet, Ac, to cubic inches ; then 
divide hy the number of cubic inches, in a gallon, or bushel, as 
the case may be, and the quotient will be the answer reqmred, 
(Arts. 260, 263.) 

28. In 10*752 cubic feet, how many bushels ? 

Solution. — 10752 X 1728 = 18579456 cubic inches; and 
18579456-7-2150^=8640 bushels. 

29. In 21504 cubic feet, how many bushels ? 

80. In 462 cubic feet, how many wine gallons ? f^ 

81. In 1155 cubic feet and 33 inches, how many wine gallons ? 

82. In 846 cubic feet, how many beer gallons ? :^ 

88. In 1128 cubic feet and 141 in., how many beer gallons? 

34. How miny bushels will a bin contain, which is 6 ft long, 
5 ft wide, and 4 ft. deep ? 

35. How many bushels will a bin contain, which is 8 ft. longi 
4t ft wide, and 3+ ft. deep ? 



Q»mnr-vn, Bon lednee eaUe to dry, or Uqakl meafinv t 
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36. How jniil^ bushels will a bin contain, which is 14 ft. long, 
10 ft 8 in. wi(k, and 6 ft 8 in. deep ? 

37. How many wine gallons in a cietem, which is 6 ft long, 
6 ft wide, and 4 feet deep ? 

38. How many barrels of water (wine meas.) will a cistern 
hold, which is 20 ft. long, 15 ft wide, and 10 ft. deep ? 

39. The distributing reservoir of the Croton Water Works in 
the City of New York, is 436 ft. square and 40 feet high : how 
many hogsheads of water will it hold ? 

388* To reduce Dry, or Liquid, to Cubic Measure. 

First find ike number ofhushels, if dry measure, or gallons^ if 
liquid measure, in the given esBompU ; then multiply by tke^nuM' 
her of culm inches in a gallon, w bushel j as the case may be, and 
the product will be the CMSwer required. (Art 263.) 

40. How many cubic feet in a bin, which contaiiis 100 bushels ? 

Solution. — 100 X 2160-^7 = 216040, and 216040 -r 1728= 
124-iWff, or 124f cubic feet Ans. 

41. How many cubic feet in a lime Idln, which holds 600 
bushels ? 

42. How many cubic feet in the hold of a ship, which contains 
1000 bushels of grain ? 

4.3. How many cubic feet in 1 hogshead, wine measure ? 

44. How m§ny cubic feet in a cistern, which holds 60 barrels 
of water? 

45. How many cubic feet in a vat, which contains 100 hogs- 
heads wine measure ? 

389* To reduce Liquid to Dry Measure, or Dry to Liquid 
Measure. 

ISrstfind the cuhie inches in the given example; then divide 
them by the number of cubic inches in a gallon, or bushel, as the case 
may be, and the quotient will be the answer required. 

CUrstT.— aSB. How raduee dry, or liquid Aeason to cubic 1 880. How nduco Uonld 
t9 iKf ^afitifU9l Bfiw.i^ taUffdd umufmt 
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46. In 40 gallons wine measure, how manj bo^eb ? 

SolutUm. — 40X231=9240 cu. in., and 9240 eq. !n.-r2150A=s 
4i-f bushels. Am. 

47. In 6 hogsheads, 16 gallons, how many bushels ? 

48. In 5 bushels, how many gallons wine measure ? 

49. In 3200 quarts dry measure, how many hogsheads wine 
measure ? 

390* To reduce Wine to Beer Measure, or Beer to Wine 
Measure. 

Firiifind the nuwher of cMe meket in tke given example; 
then divide them hy the number of cubic inekee viMch it tahee to 
make a gallon in the required measure, 

50. In 94 wine gallons, how many beer gaUonfi ? 
iSo/u/ian.— 94X231=21714 cu. in., and 21714 cu. in.-5- 282= 

77 gallons. Ans. 

51. In 1 hhd. wine measure, how many beer gallons ? 

52. A tavern-keeper bought 4 hhds. of cider wine measure, and 
retailed it by beer measure : hew many gallons did he lose ? 

53. In 20 beer gallons, how many wine gallons ? 

54. A grocer bought 7238 gallons of milk beer measure, and 
retailed it by wine measure : how many gallons did he gain ? 

55. A druggist bought 10000 gallons of alcohol beer measure, 
and sold it by wine measure : how many gallons did he gain ? 

56. A grocer bought 65 hhds. 20 gals, and 2 quarts of milk by 
beer measure, and sold it to his customers by wine measure : how 
many quarts more did he sell than he bought ? 

57. A liquor dealer bought 120 pipes of wine which his clerk 
retailed by beer measure : how many gallons more did he buy 
than he sold ? 

291* Since the earth reyolyes on its aids 1^ in 4 minutes, 
or 1' in 4 seconds of time, (Art. 268,) it is evident that longitude 
may be reduced to time. That is, multiplying degrees of longi- 
tude by 4 reduces them to minutes of time, multiplying minutes 
of longitude by 4 reduces them to seconds of time, &c. 

QvBflT.-«0. HowrednMwiMtobeeriiieuimf How btr to wlat aeiw I 
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i 
By reyer8u%4liis process it is evident that HfM may be reduced 
to longitude. Thus, dividing seconds of time by 4» will reduce 
them to minutes of longitude ; dividing minutes of time by 4, will 
reduce them to degrees, &c. Hence, 

292* To find the difference of time between two places from 
the difference of their longittLde, 

Reduce the difference of longitude to minutes ; multiply them by 4, 
and the product mil he the difference of time in seconds, which 
may be reduced to hours and minuted, 

Ob8. When the difference of longitude consists of degrees only^ we may mul- 
tiply them by 4, and the prodoct will be the answer in miwUes, 

58. The difference of longitude^ bet^yeen New York and Cin- 
cinnati is 10° 26' : what is the difference in their time ? 

Solution.— lO"" and 26'=626' ; (Art. 281;) now 626' X 4= 
2504 seconds of time; and 2504 sec. -r- 60=41 min. 44 sec. Ans. 

69. The difference of longitude between Albany and Boston is 
2° 9' : what is the difference in their time ? 

60. The difference of longitude between Albany and Detroit is 
9** 45' : what is the difference in their time ? 

61. The difference of longitude between New Haven and New 
Orleans is 17** 10' : what is the difference in their time? 

62. The difference of longitude between Charleston, S. C. and 
Mobile is 8° 27' : what is the difference in their time ? 

63. The difference of longitude between New York and Canton 
is 187° 3' : what is the difference in their time ? 

293* To find the difference of longitude between two places 
from the difference in their tims. 

Reduce the given difference of tims to seconds ; divide them by 4, 
and the quotient will be the difference of longitude in minutes, which 
fnay be reduced to degrees, (Art. 281.) 

Ob8. When there are no seconds in the difference of time, we may dhrida 
the minutes by 4, and the quotient will be the answer in degrees. 

dnssT.— 5i03. How find the diflferonee of time between two places from their diflbr- 
■nee of longltade 1 893, Bow find the diflerence of longitude Arom the difibrence of time ? 
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64. A ship safled from Boston to liyerpod ; an Vie fismih .day 
Um master took an obaerratkm of the son at noon, and Ibimd l^ 
hit chronometer that it was 1 hr. 5 min. and 40 aee. earlier than 
the Boston time : how many d^^rees east of Bostoo was the riup ? 

Solution.— \ hr. 5 ul 40 8ec.=:3940 see., (Art. 281,) and 3940 
sec.•^4=085^ The ship had therefore sailed 985' east^ which 
is equal to 16^ 25'. Ans, 

66. The difference of time hetween Alheny and Bnffiilo is 19 
minutes : what is the difference of their longitude ? 

66. The difference of time between Richmond and N«w Orleans 
is 61 min. 4 sec. : what is the diflference of their loi^itnde ? 

67. The difference of time betwea:i Bostcm and Cincinnati is 
53 min. 32 sec. : what is the diffisrence of their longitude ? 

COMPOUND NUMBERS REDUCED TO FRACTIONS. 

394* That one concrete number may properly be said to be a 
part of another, the two numbers must necessarily express objects 
of the same kind, or objects which can be reduced to the same 
kind or denomination. Thus, 1 penny is ^ir of & pomnd, but 1 
penny cannot properly be said to be a part of a foot, or of a year ; 
for, feet and years cannot be reduced to pence. So, 1 orange is i 
of 6 oranges ; but 1 orange cannot be said to be i^ of 5 apples, or 
5 pimipldns; for apples and pumpkins cannot be reduced to 
oranges. 



Ex. 1. Reduce 28. Id, to the fraction of a pound. 

Analysis. — ^Tho object in this example is to find what part of 
1 pound, 28. Yd. is equal to. To ascertain this, we must reduce 
both the given numbers to the same dencnnination, viz : pence. 
Now 28. 7d.=31d., and £l=240d. (Art. 281. 1.) The question, 
therefore, resolves itself into this : what part of 240 is 31 ? The 
answer is iftV; consequently 28. 7d. (31d.) is -^ of a pound. 
Hence, 

auBST.--894. Wlien can one eonerete nomber be taid to be a part of another t 
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395* To reduce a compound number to a common fraction, 
of a higher denomination. 

First reduce the given compound number to the lowest denomina- 
tion mentioned for thg numerator ; then reduce a unit of the de- 
nomination of the required fraction to the same denomination as the 
numerator, and the result will he the denominator, (Art. 281.) 

Obs. 1. The given number, and that of which it is said to be a part^ must, 
in all cases, be reduced to the same denomination. (Art. 294.) - 

2. When the given number contains but one denominatbUj it of course re- 
quires no reduction. 

If the given number contains a fraction, the denominator of the fraction is 
die lowest denomination mentioned. Thus, in 6f s., the lowest denomination 
ufawrths of a shilling ; in -f far., the lowest denomination \b fifths of a farthing. 

2. Reduce \ of a penny to Ihe fraction of a pound. 

Solution. — Since sevenths of a penny is the lowest and only 
denomination given, we simply reduce £l to sevenths of a penny 
for the denominator. Now £l=240d., and 240d.X '7=1680. 
Ans, £rrh^y or £-%hi' Hence, 

396* To reduce a fraction of a lower denomination to an 
equivalent fraction of a higher denomination. 

Reduce a $mit of the denomination of the required fraction to 
the same denomination as the gi^fen fraction^ and the result will he 
the denominator. 

Or, divide the given fraction by the same numbers as in reducing 
whole compound numbers to higher denominations. (Art. 281. II.) 
Thus m the last example, fd.-M2=VV8., (Art. 227,) and -fys.-r- 
20=£TVW,=£rhr. Ans. 

Obs. When factors common to the numerator and denonunator occur, the 
•peration may be shortened bj canceling those factors. (Art 221.) 

8. Reduce f of a penny to the fraction of a pound. 

Solution. — ^By the last artWe, = the answer. 

^ 7X12X20 

Bj GinceUuion -.^== ^^J^^^ =£l^ An,. 

IftuBST.— SOS. How is a compoand number ndneed to a eonunon fiaction 1 8Q6. How 
li a ftaetloa of a lower denomlniuion reduced to the firacUon of a higher ? 
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4. Redace 4|s. to the fraction of a pound. Am, £i^, or £ft. 
6. Reduce 4s. Yd. to the fraction of a pound. 
6. Reduce 9d. 2^ far. to the fraction of a pound. 
1, What part of £l is f of 1 penny ? 

8. What part of 1 lb. Troy is 1 ounces ? 

9. What part of 1 lb. Troy is 16 pwts. 3 grs ? 

10. What part of 1 lb. avoirdupois is 8 oz. and 12 drams? 

11. What part of 1 ton is 14 cwt. and 16 lb«? 

12. What part of 1 yd. is 2 ft. and 4 inches? 

13. What part of 1 mile is 82+ rods ? 

14. What part of 1 acre is 46i rods? 

15. What part of 1 square rod is 63 square feet? 

16. Reduce f of 1 qt. to the fraction of a gallon. 

17. Reduce 1 gallons to the fraction of a hogshead. 

18. Reduce •} of 1 hour to the fraction of a day. 

19. Reduce -( of 1 minute to the fraction of an hour. 

20. Reduce -} of 1 second to the fraction of a week. 

21. What part of JBS, 68. 6d. Ifar. is £2, Is. 8d. ? 

Solution. — Reducing both numbers to farthings, £3, 6s. 6d. Ifar. 
c=3145far., and £2, Is. 3d.=1980far. (Art.296. Obs.l.)" Now 
1080 is -HH of 3145, which is equal to fff. Am. 

22. What part of £2 is Ys. 6d. ? 

23. What part of £7, 38. is £3 ? 

24. What part of 2 bushels is 3 pecks ? 
26. What part of 10 bushels is 10 quarts? 

26. What part of 16 rods is 40 feet? 

27. What part of 3 weeks is 2 days and 7 hours ? 

28. What part of 2 hhds. 10 gals, is 45 gals.? 

20. What part of 2 tons, 3 cwt. is 15 cwt. 66 lbs. ? 

80. What part of 1 ton is 7 lbs. 10 ounces? 

31. What part of 90° is 1® 15' 30"? 

»a. What part of 360° is 45° 16' 10"? 

*3, What part of 3 lbs. Troy is 1 lb. 3 oz. ? 

^s What part of 25 lbs. Troy is 10 lbs. 7 oz. 10 pwts.? 

^ What part of 1 acre is 40 rods ? 

*tt. What part of 5 acres is 1+ acres ? 
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FRACTIONAL COMPOUND NUMBERS 
SEDUCED TO WHOLE NUMBERS OF LOWER DBHOMIHATIOirS. 

£x. 1'. Reduce -f of £1 to shillings and pence. 

Analysis, — f of ls.=i- of 5s. or 4s., consequently f of 208. (£l) 
is 20 times as mucb, and -fs. X 20=-^^. or 12s. and i- of a shilling. 

Reasoning as before, ^ of ld.=i of 4d., or ^., and \ of 12d. 
(Is.) is 12 times as much ; but 4d.Xl2=V<i-> or 6d. Therefore 
£S = 12s. 6d. Ans, Hence, 

397* To reduce fractional <iompound numbers to whole num- 
bers of lower denominations. 

First reduce the given numerator to the next lower denomination ; 
then divide the product hy the denominator, and the qiwtient vfill 
ie an integer of the next loioer denomination, (Art. 281*. I.) 

Proceed in like manner with the remainder, and the several quo^ 
tients will he the whole numbers required. 

Obs. This operation is the same in principle as reducing higher denomina- 
tions of whole numbers to lower. (Art 281. I.) Whenever the (ractioii be- 
tomes improper^ it is reduced to a whole or mixed number. (Art 196.) 

2. Reduce ^ of £1 to shillings. Ans, 16s. 

3. Reduce ^ of £1 to shillings and pence. 

4. Reduce ^ of Is. to pence and farthings. 
6. Reduce f of 1 lb. Troy to ounces, &c. 

6. Reduce f of 1 ounce Troy to pennyweights. 

7. Reduce f of 1 lb. avoirdupois to ounces, Ac. 

8. Reduce -f- of 1 cwt. to poimds, <fec. 

9. Reduce -f of 1 ton to pounds, &c. 

10. Reduce -f of 1 yard to feet and inches. 

11. Reduce -f of 1 rod to feet and inches. 

12. Reduce -J of 1 mile to rods, feet, &c. 

13. Reduce -f of 1 gallon wine measure to quarts, <fec. 

14. Reduce ioi\ hogshead wine measure to gallons, <feo. 

15. Reduce f of 1 peck to quarts, Ac. 

16. Reduce ^ of 1 bushel to quarts, Ac. 

17. Reduce f of 1 hour to minutes and seconds. 

Quest. -S97. How are fractional compovml numbers redaeed to whol 

8* 
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18. Reduce -A of 1 day to hoars, Ac. 

19. Reduce i of 1 minute to seconds* 

20. Reduce f of 1 degree to minutes, dec. 

21. Reduce £^iJf to the fraction of a penny. 

Solution, — ^We reduce the numerator to pence, the denomina- 
tion required, and divide it bj the dencmunator, as in the kst 
article. Thus, 2X20X12=480; and 480-7- 720=41fr. Th«©- 
fore iVJTr=Hlfd.=H=| or |d. Ahm. Hence, 

298* To reduce a fractiod of a Mpker denomination to an 

equivalent fraction of a loufer denomination. 

Beduee the given numerator to the ^UnonUnaUon of the r t quin i 
fraction, and place the result over the given denominator. 

Ob8. 1. Thia procci w the ■amc in prina^ ai t» redoee atwitir iimpii—i 
naniber to a lower denominatioD. (Art 261. 1.) 

2. When factors common to the numerator and denominator oocur, the ep^ 
eration may he shortened by canceling those fiictois. (Art. 581.) 

2X20X12 
Thus, in the last example, =—- — =the answer. 

-, ^ . . 2X20X12 2xttX^t ^ J 
By Cancelatvon, ^^^ = ^^^^^ =:-}d. Ans. 

22. Reduce i+y of XI to the fraction of a penny. 

23. Reduce rfr of 1 lb. avoirdupois to the fraction of an ounoe 

24. Reduce ^Wr o^ 1 iiule to the fraction of a rod. 

25. Reduce ^ of a day to the fraction of an hour. 

26. Reduce tV of 1 week to the fraction of a minute. 

27. Reduce ^ of 1 yard to the fraction of a nail. 

28. Reduce -f^ of 1 bushel to the fraction of a quart 

29. Reduce iVr of 1 hhd. wine measure to the fraction of a quart 

30. Reduce -ffg of 1 lb. Troy to the fraction of an ounce. 

31. Reduce -rWAr of 1 pound Troy to the fraction of a pwt 

32. Reduce -^tfr of an acre to the fraction of a rod. 

33. Reduce t^it of a square yard to the fraction <^ a foot. 

34. Reduce -^ of a degree to the fraction of a second. 

QoctT.— ^96. IIow li a (Iractlon of a higher deaomiaatioii redaeed to the ftaetloa of • 
lower denomlnaUoii 1 
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ADDITION OF COMPOUND NUMBERS. 

399. l%e process of adding numheri of different denonU- 
nations, is called Compound Addition. 

1. What IS the sum of £6, lis. 5d. 1 far. ; £4, 9s. 6d. 2 far.; 
£9, 12s. 8d. 3 far. ; and £8, 6s. 9d. 1 far. ? 

Operation, Having placed the farthings under far- 

£ s, d. far, things, the pence under pence, Ac, we 

6 " 11 " 5 " 1 add the column of farthings together, as 

4 // 9 // 6 // 2 in. simple addition, and find the sum is 7, 

3 " 12 " 8 " 3 which is ^jual to Id. and 3 for. over. 

Q ff Q ff g ff I Set the 3 far. under the column of far- 

23 " " 5 '' 3 Ans, things, and carry the Id. to the column 

of pence. The sum of the poice is 29, which is equal to 2s. and 

5d. over. Place the 5d. under the column of pence, and cany 

the 2s. to the column of shillings. The sum of the shillings is 

40, which is equal to £2, and nothing over. Write a cipher under 

the column of shillings, and carry the £2 to the colimm of pounds. 

The sum of the pounds is 23. Ans. £23, Os. 5d. 3 far. 

300* Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

I. Write the numbers so that the same denominations shall stand 
under each other, 

II. Beginning with the lowest denomination, find the sum of each 
column separately, and divide it hy that number which it requires 
of the column added, to make one of the next higher denomination. 
Set the remmnder under the colunrn added, and carry the quotient 
to the next column, 

HI. Proceed in this manner with all the other denominations 
except, the highest, whose entire sum is set down. 

Proof. — The proof is the same as in Simple Addition. (Art. 66.) 

Osf. 1. Fractional compound numben should be reduced to whole num- 
boi of lower denonunatioiii, then added as above. (Art 166.) 

duBST.— 399. ViThat is Compoand AddiUon 1 300. How do yoa write compound nombtn 
tot addition 1 Which denomination do you add first 1 Whfen the sum of any oolomn i« 
fboad, what it to be done with it 1 What is done with the last column ? 
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2. Compound Addition is the same in principle as Simple Additka 
In the latter, it is true, we nnifcnnlj carrf the leiu, and inthe former weotrrf 
for different numbers; yet in each we always carry for that number ilfaiehit 
takes of the order or denomination we are adding to make one in the next 
higher order or denomination. 

2. 8. 4. 

£ 8. d. £ s. d. £ 8. d. far. • 

16 8 9 25 17 11 68 17 10 8 

8 5 6 80 12 10 10 6 

25 6 8 13 15 7 43 10 11 2 

50 11 An8, 35 JL6 9 * 65 14 8 1 

5. A farmer sold to one customer 8 tons, 5 cwt. 17 lbs. 18 oi. 
of hay ; to another, 4 tons, 7 cwt. 85 lbs. 12 oz. ; to another, 
1 ton, 15 cwt. 63 lbs. 7 oz. : how ^ch hay did he sell to all? 

6. What is the sum of 15 tons, 6 cwt. 45 lbs. 5 oz. ; 8 tons, 
17 cwt. 80 lbs. 6 oz. ; 26 tons, 81 lbs. 7 oz. ? 

' 7. What IS the sum of 21 lbs. 7 oz. 12 pwts. 10 grs. ; 28 lbs. 
5 oz. 8 pwts. 7 grs. ; 7 lbs. 6 pwts. 15 grs. ; 41 lbs. 6 oz. 20 grs.; 
9 lU. 7 grs. ? 

8. What is the sum of 16 lbs. 3 oz. 6 pwts. 19 grs. ; 100 lbs. 
8 08. 16 pwts. ; 97 lbs. 6 oz. 10 grs. ; 116 lbs. 9 oz. ? 

9. Add together 19 rods, 12 ft. 8 in.; 64 rods, 13 ft. 3 in.; 
t8 rods, 10 ft. 5 in. ; 60 rods, 9 ft. 11 in. 

10. Add together 5 leagues, 2 m. 4 fur. 7 rods, 4 yds. ; 18 
loKgVfB, 2 m. 3 fur. 21 rods, 3 yds. ; 85 leagues, 6 fur. 10 rods, 
4 yds. 1 ft. 

11. Add together 19 yds. 3 qrs. 3 na. ; 21 yds. 2 qrs. 1 na.; 
42 yds. 1 qr. 2 na. ; 30 yds. 3 qrs. 2 na. 

12. Add together 66 yds. 3 qrs. 1 na. ; 81 yds. 2 qrs. 2 na; 
lOO'yds. 3 qrs. 1 na. ; 95 yds. 1 qr. 1 na. ; 15 yds. 3 na.; 28 
ydi. 2'qrs. 

18. Add together 17 A. 25 r. 29 sq. ft. ; 40 A. 16 r. 4 tq. ft; 
62 A. 29 r. 31 sq. ft. ; 10 A. 46 r. 16 sq. ft. . :^> 

14. Add together 100 A. 3 R. 12 r. ; 115 A. 2 R. 20«/$ IM 
A. I R. 15 r. ; 91 A. 2 R. 26 r. 

Q^n^Obi, Doss Obiiipoiui4 Addltkm dittu tkom pimple Addltioa 1 
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. 15. One room in a bouse contains 15 sq. yds. 5 ft. 7 in. of plas- 
teiing; another 10 yds. 1 ft. 30 in. ; another 9 yds. 6 ft. 25 in. ; 
another 1 yds. 5 ft. 63 in. : how much plastering is there in all 
of them ? 

16. A merchant bought one cask of oil containing 73 gals. 3 
qts. ; another 60 gals. 2 qts. ; another 40 gals. 1 qt. ; another 65 
gals. 2 qt§. : how much oil did he buy ? 

11. What is the sum of 20 hhds. 41 gals. 3 qts. 1 pt. 3 gi. ;. 
31 hhds. 20 gals. 1 qt. 1 pt. 3 gi. ; 48 hhds. 19 gals. 2 qts. 1 pt. 
2 gL ; 81 hhds. 40 gals. 1 gi. ? -.^>.v. 

18. What is the sum of 10 wks. 5 d. 12 hrs. 40 min. ; 21 wks. 
8 d. 9 hrs. 15 min. ; 40 wks. 4 d. 11 hrs. 30 min. ; 42 wks. Id.? 

19. What is the sum of 40} bu. 1} pks. 4 qts. ; 63 bu. 2^ pks. 

5 qts. ; 80 bu. 1i pks. 1 qt. ; 45 bu. 2 pks. 3 qts. ; 90 bu. 1 pk. ? 

20. What is the sum of 1 qrs. 6 bu. 1 pk. 3 qts. ; 21 qrs. 

6 bu. 6 qts. ; 34^. 1 bu. 6 qts. ; 65 qrs. 6 bu. 3 qts. ? 

SUBTRACTION OP COMPOUND NUMBERS. 

301 • The process of Jindinff the difference between n tfl |fi b^> of 
different denominations, is called Compound SuBTRACnoHr 

1. From £35, 17s. 6d. 3 far., subtract £16, 9s. 8d. 2 far. 

Operation, Haying placed the less number under 

£ s. d, far. the greater, with farthings under iBT" 
86 " 17 " 6 " 3 things, pence tmdef pence, Ac, we fstih 

16 'f 9'' 8 ^^ 2 tract 2 far. from 3 far., and set fl^e 

19 " 7 '' 10 " 1 Ans, remainder 1 far. tmder the column it 
farthings. But 8d. cannot be taken from 
6d. ; we therefore borrow 1 from the next higher denominatiaD, 
which is shillings; and Is. or 12d. added to the 6d. make 18^. 
Now 8d. from 18d. leaves lOd. Since we borrowed, we mj^ 
carry I to the next denomination in the lower number, as in simr 
pie Mibtraction. (Art. 72.) 1 added to 9 makes 10 ; and 10 from 
1Y» leaTCfl^. Finally, 16 from 35, leaves la. 

An^£l9, 7s. lOd. 1 far. 

ftPMT^-aOL What to VomfmAi gWNnicttoilt 
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SOS* Hence, we derive the following general 

RULE FOR SUBTRACTING COMPOUND NUMBERS. 

1. Write the less number under the greater, so that the same de- 
nominations may stand under each other. 

II. Beginning with the lowest denomination, subtract the num- 
ber in each denomination of the lower line from the number above 
U^ and set the remainder below. 

III. When a number in any^ denomination of the lower line is 
larger than the number above it, borrow one of the next higher de- 
nomination and add it to the number in the upper line. Subtract 
(U before, and carry 1 to the next denomination in the lower line, as 
in subtraction of simple numbers. (Aii. 72.) 

Proof. — The proof is the same as in Simple Subtraction. 

0b8. 1. Pradto7%al compound numbers should be redneed to whole numbers 
of lower denominations, then subtracted as above. (Art. 166.) 

Obs. 3. Compound Subtraction is the samp^in principle as Simple Subtrac- 
tion. In both cases, when the number in the lower line is larger than that 
above it, we borrow as many units as it takes o^the order or denomination we 
are subtracting to make one of the next higher order or denomination, and in 
both, we cany 1 to the next figure in the lower number. 

2. From £48, l7s. 6d. 2 far., take £39, 14s. 9d. 3 far. 
8. From £l60i, afs. Sfd., take £100^, Ss. 

4. From £1000, take £500, 6s. 7d. 2 far. 

5. From 16 cwt. 3 /jrs. 15 lbs., take 8 cwt. 2 qrs. 8 lbs. 6 oz. 

6. From 85 tons 16 cwt. 39 lbs., take 61 tons 14 cwt. 68 lbs. 
1. Subtract 69 m. 41 r. 12 ft. from 89 m. 10 r. 14 ft. 

8. Subtract 17 1. 2 m. 3 fur. 4 r. 4 ft. from 19 1. 1 m. 2 fur. 15 r. 

9. Subtract 49 bu. 3 pks. 6 qts. from 85 bu. 2 pks. 4 qts. 

10. Subtract 95 qrs. 4 bu. 3 pks. from 115 qrs. 8 bu. 1 pk. 

11. Subtract 29 yds. 2 qrs. 3 na. from 85 yds. 1 qr. 2 na, 

12. Subtract 55 yds. 2 qrs. 1 na. from 100 yds. 

13. Subtract 76 gals. 3 qts. 1 pt. from 82 gals. 2 qts. 

QuBBT.— 303. How do yoa write compound numbers for subtraction 1 Where begin to 
subtract 1 When the number in the lower line Ss larger than that above it, what is to be- 
done ? Obs. Does Compound Bobtraetlon differ firom Simple Subtraction 1 
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15. A man having 140 A. Il r. of land, sold 54 A. .58 r. : how 
muoh had he left ? 

16. Two men having bought 465 A. 48 r. of land, one of them 
wished to take 230 A. : how much would the other have ? 

17. A farmer having 140 cords. 55 ft. of wood, sold 8*7 c. 93 ft. : 
how much had he left ? 

18. In a certain village there are two public cisterns ; one con* 
tains 446 cu. ft. 69 in., the other 785 cu. ft. 95 in. : what is the 
difference in their capacity ? 

19. The latitude of the Cape of Good Hope is 30° 56' 15", 
and that of Cape Horn, 66° 68' 30" : what is their difference ? 

20. The latitude of the Straits of Gibraltar is 36° 6' 30", and 
that of the North Cape, 71° 10' : required their difference. 

21. The longitude of New York i6 74° 1', and that of Cincin- 
nati 84° 27' : required their difference. 

22. From 160 yrs. 11 mo. 2 wks. 6 ds. 16 hrs. 30 min. 40 sec, 
take 106 yrs. 8 mo. 3 wks. 6 ds. 13 hrs. 45 min. 34 sec. 

23. What is the time from Feb. 22d, 1845, to May 21st, 1847 ? 

Operation, May is the 5th month, and Feb. ^le 2d. 

yr, mo, d, Smce 22 days cannot be taken from 2 1 d., we 

1847 " 5 " 21 borrow 1 mo. or 30 d. ; then say 22 from 61 

1846 " 2 " 22 leaves 29. 1 to carry to 2 m^es 3, and 3 

Ans. 2 " 2 " 29 from 5 leaves 2. 5 from 7 leaves 2. Hence, 

303* To find the time between two dates. 

Write the earlier date under the later, placing the years on the 
left, the number of the month next, and the day of the m^onth on the 
ripht, and subtract as before. (Art. 302.) 

0b8. 1. The number of the month is easfly determined by reckoning fjrom 
JaUiiaTy, the Igt month, February the 2d, &c. (Art. 964.) 

2. In finding the time between two dates, and in casting interest, 30 days 
«re considered a month, and 12 mcmths a year. 

3. Instead of setting down the (frdinal number of the month, as in the 
solution aboTe, some prefer to write the number of whole months that have 

awsT.— 303. How do yoa find the time between two dates 1 Obs. In finding time be- 
tween two dates, and in easting interast, how many days are considezed a month 1 How 
nany months a year 1 
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fl^ p^ in the giTen year. E. g., if the date is Feh. 33d, 1845, thej would 
write 1 In the place of months ; because, it is said, 3 whole months have not 
elapsed in the year 1845. Bat it may be doabted whether this method would 
not lead to ftequent mistakes. 

Besides, it may be urged with equal reason, that 1 ought to be deducted 
fkom the da^ of the month, and 1 from the years for neither 32 whole days^ nor 
1845 tekole years had elapsed at the time of the date, but the 33d day and the 
1845ch year were then passing. In this way, the subject, which in itself is 
simple, becomes intricate and perplexing. 

24. General Washington was bom Feb. 22d, 1732, and died 
Dec. 14th, 1*799 : how old was he ? 

25. The Independence of the United States was declared, Jvlj 
4th, 1776 : how long is it since? 

26. A note was given Aug. 25th, 1840, and paid Feb. 6th, 
1842 : how long did it run? 

27. The United States Exploring Expedition sailed from Norfolk 
on the 18th of Aug., 1838, and returned to New York on the 10th 
of June, 1842 : how long was the voyage ? 

COMPOUND MULTIPLICATION. 

304* The process of multiplying numbers of different denom- 
inaiions, is called Compound Multiplication. 

Ex. 1. What will 6 cows cost, at £6, 2s. 7id. apiece ? 

Analysis. — Since 1 cow costs £5, Operation. 

2s. 7f d., 6 cows will cost 6 times as £ s. d, far, 
much. Beginning with the lowest 6 " 2 " 7 " 3 

denomination, 6 times 3 far. are 1 &far., 6 

equal to 4d. and 2 far. over. Set the 30 " 16 " 10 " 2 Ans. 
2 far. imder the denomination multi- 
plied and carry the 4d. to the next product. 6 times 7d. are 42d. 
and 4d. make 46d., equal to 3s. and lOd. Set the lOd. under the 
pence, and carry the 8s. to the next product. 6 times 2s. are 12s. 
and 3s. make 15s. As the product 16s. does not make one in the 
next denomination, we set it under the column multiplied. Fi- 
nally, 6 times £6 are*£30. The answer is £30, 15s. lO^d. 

dusiT.— 304. What is Ck)mpouiid Multiplleallon ? 
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305 • Hence, we deduce the following general 

RULE FOR MULTIPLYING COMPOUND NUMBERS. 

Multiply each denomination separately, heginnimg with the lowest^ 
and divide each froditet by that number which itiakes of the denom- 
ination multiplied, to mcJce onb of the next higher ; set down the 
remainder, and carry the qtiotient to the next product, as in addition 
of compound numbers, (Art. 300.) 

Obs. 1. When the multiptier is a compoate number, it is advisable to multi- 
ply first by one factor and that product by the other. (Art. 97.) 

2. Compound Multiplication is the same in principle as Simple Multiplica- 
tion. In each we carry for that number which it takes of the ovder or denom- 
ination we are multiplying, to make one of the next higiMT order or denomi- 
nation. 

2. What will 28 horses cost, at £21, 3s. Y-Jd. apiece ? 

Operation, 
£ s, d, far. 
21 " Z" n " \ We multiply by the factors of 28, 

7^ which are T and 4, and set down each 

146 '' 5 " 2 " 3 result as above. 

4^ 

693 " " 11 " Ans. 

3. What cost 7 acres of land, at £35, 6s. Yd. per acre ? 

4. What cost 18 barrels of flour, at £l, 6s. S^d. per barrel? 
6. A man bought 16 loads of hay, each weighing 1 ton, I71bs.: 

what was the weight of the whole ? 

6. Multiply 16 tons, 3 cwt. 10 lbs. by 25. 

7. Multiply 12 lbs. 3 oz. 16 pwts. by 56. 

8. If 1 dollar weighs 17 pwts. 4^ grs., how much will 96 dol- 
lars weigh ? 

9. Multiply 48 hhds. 15 gals. 2 qts. 1 pt. by 63. 
10. Multiply 56 pipes, 1 hhd. 23 g^als. by 100. 

Quest.— 305.. Where do you begin to multiply a compound number 1 What Is done 
with each product 1 Obs. When the multiplier Is a composite number, how proeeed 1 
Does it differ Oom Simple Multiplication 1 
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11. Bought 72 pieces of cloth, each containing 32f yards: 
how much did they all contain ? 

12. If 1 cloak requires 10 yds. 3 qrs., how much will 600 
cloaks require ? 

13. Multiply VI5 miles, 1 fur. 18 rods by 84. 

14. Multiply 40 leagues, 2 m. 5 fur. 15 r. by 50. 

15. Multiply 140 bu. 12 qts. by 60. 

16. Multiply 26 qrs. 7 bu. 3 pks. 5 qts. by 110. 

17. Multiply 150 acres, 65 rods by 52. 

18. Multiply 310 acres, 3 roods, 3 rods by 81* 

19. Multiply 265 cu. ft. 10 in. by 93. 

20. Multiply 148 cords, 31 ft. by 650. ^ 

21. Multiply 365 d. 5 hrs. 48 min. 48 sec. by 35. ' 

22. -Multiply 70 yrs. 6 mo. 3 wks. 6 d. by 17. 

23. Multiply 76° 40' 21" by 210. 

24. If a ship sails 3° 24' 10" per day, how far will she sail in 
60 days ? 

26. If 1 acre produce 45 bu. 26 qts., how much will 100 acres 
produce? 

26. If 1 barrel of flour requires 4 bu. 3 pks. 5 qts. of wheat, 
how much will 600 barrels require ? 

27. What cost a chest of tea containing 17 lbs., at 6s, lO^d. per 
pound ? 

28. What is the duty on 1000 gals, of brandy, at 13s. 7d. per 
gallon ? 

29. What is the duty on 10560 lbs. of sugar, at 6d. 3 far. per 
poimd? 

30. What is the duty on 1600 yards of broadcloth, at 6s. 9\d, 
per yd. ? 

31. If 1 load of wood measures 117 ft. 110 in., how much will 
40 loads of the same size measure ? 

32. If 1 quarter of beef weighs 216 lbs. 7 oz., how much will 
4 quarters weigh ? 

33. If 1 bushel of salt weighs 72 lbs. 10 oz., how much will 
850 bushels weigh ? 

34. If 1 cask of oil contains 86 gals. 2 qts. 1 pt., how much wfll 
100 casks of the same size contain ? 
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COMPOUND DIVISION. ' 

306* TKe process of dividing numters of different denomina- 
lions, is called Compound Division. 

Ex. 1. Divide £25, Ss. 4d. 2 for. by 6. 

Operation. Beginning with the pounds, we find 

£ s. d, far. 6 is contained in £25, 4 times and 1 

6 )25 ^^ 3 -^^ 4 ^^ 2 over. Set the 4 under ^e pounds, 

4 /' 3 " 10 " 8 Ans. and reduce the remainder £l to shil- 
lings, which added to the 3s. make 
2ds. 6 in 23s. 3 tunes and 5b. over. Set the 3 unM the shil- 
lings, and reduce the remainder 5s. 4o pence, which. added to the 
4d. make 64d. 6 m 64d., 10 times and 4d. oTsr. Set the 10 
under the pence, reduce the 4d. to farthings, and divide as before. 
Ans. £4, 3s. lOd. 3 far. 

"SOT* Hence, we deduce the following general 

RULE FOR DIVIDING COMPOUND ' rrtJMBERS. 

Begin with the highest denomination, and divide each separately. 
Induce the remainder, if any, to the next lower denomination, to 
which add the number of that denomination contained in the given 
example, and divide ths sum as before. Proceed in this manner 
through all the denominations, 

Obs. 1. Each partial quotient will be of the same denomination^ as that part 
of the diTidend from which it arose. 

2. When the divisor exceeds 12, and is a composite nmnber, it is advisable 
to divide first by one factor and that quotient by the other. (Art 129.) If the 
divisor exceeds 12, but b not a compotdte number, long division may be em- 
ployed. (Art. 120. II.) 

3. Compound Division is the same in principle, as Simple Division. Pre- 
Jtxmg the remainder to the next figure of the dividend in stmpie division, is 
llie same as reducing it to the next lower order or denomination, and adding 
the next figure to it. 

QinigT.— 306. What Is Oompoand Division 1 307. Where do you begin to divide a eom- 
pMwd muBber ? What is done with the remailider ? O^. Of what demnniDatlon Is eaeh 
paitfal qaotient 1 When the divisor is a oomposite number, how proceed 1 Does it dUfer 
fiom Simple Dlvisioii 1 
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2. A man wished to diTide 75 cwt 2 qrs. 10 lbs. ci beef eqully 
taacfDg 35 families : how much could he give to each ? 

Operation, 
cwt. qrs. Ws. We diyide by the fiaetors oi 35, which 

7 )75 " 2 ^^ 10 are 7 and 5, and set down each result as 

5) 10 " 3 '' 5" abare. 

2 " " 16 Ant. 

8. Divide 312 lbs. 9 ok. 18 pwts. by 43. 

An$. 7 Iba. 8 OS. 6 pwts. 

4. Divide 410 lbs. 4 ok. 5 pwts. 6 grs. by 8. 

5. Divide 786 bo. 18 qts. by 25. 

6. A farmer raised 1000 bo. 3 pks. 6 qts. of wheat on 40 
acres : how much was that per acre ? 

7. A man bought 10 horses for £200, 15s. : how much did he 
give apiece ? 

8. Divide £87, 10s. 7id. by 18. 

9. A merchant tailor put 216 yds. 3 qrs. of doth into 20 
cloaks : how much cloth did each cloak contain ? 

10. Divide 500 yds. 3 qrs. 2 na. by 54. 

11. A man traveled 1000 miles in 12 days: at what rate did 
he travel per day ? 

12. Divide 1500 m. 2 fur. 30 r. 12 ft. by 7. 

13. Divide 120 gals. 8 qts. 1 pt. by 72. 

14. Divide 400 hhds. 10 gals. 2 qts. 1 pt. by 9. 

15. Divide 365 d. 10 hr. 40 min. by 15. 

16. Divide 120 yrs. 20 d. 13 hrs. 25 min. 10 sec. by 11. 

17. Divide 45° 17' 10" by 25. 

18. Divide 65 signs 12° 47' by 41. 

19. Divide 164 cords, 30 ft. by 17. 

20. Divide 410 cords, 10 ft. 21 in. by 61. 

21. If a chest of tea weighing 96 pounds cost £33, what will 
1 pound cost ? 

22. If the duty on a pipe of wine is £50, 6s. 6d., what is the 
duty per gallon ? * . 

23. If a person spends £200 a year, what are Im expenses pei 
day? 
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SECTION IX. 

DECIMAL FRACTIQNS. 

308* JFVactions which decrease in a tenfold ratio, or "which ex- 
press simply tenths, hundredths, thousand^, &t,, are called Deoi* 
MAL Fractions. ^ 

They ma% from dividing a unit into ten equal parts, then di- 
viding each of these parts into ten other equal parts, and so on. 
Thus, if a unit is divided into 10 equal parts, I of those parts is 
called a tenth. (Art. 178.) If a tenth is divided into 10 equal 
parts, 1 of those parts will be a hundredth; for, iV-M0=T4Tr- 
If a hundredth is divided into 10 equal parts, 1 of the parts will 
be a thousandth; for, TH-MO=-n»V?r» <fec. (Art. 227.) 

Obs. Fraction! of this claBS are called decinuUSj because they regularij de^ 
crease in a tenfold ratio, ^rt. 37. Obs. 2.) 
Decimal fractions are liiiid to have been invented by Lord Napier, in 1602. 

309* Each order of whole numbers, we have seen, increases 
in value from imits towards the left in a tenfold ratio ; and, con- 
versely, each order must decrease from left to right in the same 
ratio, till we come to units' place again. (Art. 36.) 

3 1 0« By extending this scale of notation below units towards 
the right hand, it is manifest that the first place on the right of 
units, will be ten times less in value than units* place ; that the 
second will be ten times less than the first ; the third ten times 
less than the second, &c. 

Thus we have a series of orders below units, which decrease in 
a tenfold ratio, and exactly correspond in value with tenths, hun- 
, dredths, thmsandths, &c. (Art. 308.) 

QuBST.— 306. What are Decimal Fractioiisl From what do they arise 1 Obs. Wh^ 
called decimals 1 SOD. Iki what manner do whole numbers increase and decrease 1 
no. By extending tkk scale below units, what would be the value of the first place oa 
ttw right of rails 1 Thesecondl Thethixdl With what do these ofden conespond I* 
nhwl 
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.: *- ."^ 
311« Decimal Iraetimu are commonlj eipiiiJ bj inifiDg 

the niimerator with a point ( . ) before it. 

The point placed before decimals is called the Decimal feint, 
or Separatrix. Its object is to distinguish the fractional ports 
from whole nmnbers. 

If the numerator does not contain so many figures as there are 
ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it. For example, iV i« written thus'Il; -fl 
thus .2 ; -ft thus .3 ; &e. -phr is written thus .01, patting the 
1 in hundredths' place ; i^ thus .05 ; ^c. That is, tenths are 
written in the Jirst place on the right of units ; hundraddto in the 
second place ; thousandths in the third place, kc, 

312* The denominator of a decimal Jraeiiom is always 1 wiii 
as many ciphers annexed to it, as there art figures m the piven nvr 
merator, (Art. 308.) 

3 13* The names of the difierent orders of decimals, or placep 
below units, may be easily learned from the following 

DECIMAL TABLE. 



f I I .^11 ik 1 1 ^' 

f I -3 ^ I ^ I i * ^- 1 ^ ^- 1 2 3 

lil|si|l||§i|g|i§il 

756423.267145986274 

314* It will be seen from this table that the valtu of each 
figure in decimals, as well as in whole numbers, depends upon the 
place it occupies, reckoning from units. Thus, if a figure stands 
in the first place on the right of units, it expresses tenths ; if in 

duBtT.— 311. How are decimal fractloas expressed ? What If tlw point placed befon 
decimals called? 313. What is the denominator of a decimal flnctiool 313. Bepeat 
the Decimal Table, begliialiif ojiit*, teRlhi, Jec. 314. Upon what does the TahM of a df 
• It 
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Q^.te^fndf^Aumimlths, <fec. ; each successive .|lace or order to- 
wiHrdsihe right, decreasing in value in a teni&ld ratio. Hence, 

3l5« Bach removal of a decimal figure one place from units 
towards the right, diminishes its value ten times. 

Prefixing a cipher, therefore, to a decimal diminishes its value 
ten times; for, it removes the decimal one place farther from units' 
place. Thus, *.4=-i*y; but .04=Tfir; and .004=TTMnr» <fec-J "^^ 
the denominator to a decimal fraction is 1 with as many ciphers 
annexed to it, as there are figures in the numerator. (Art. 312.) 

Annemng ciphers to decimals does not alter their value ; for, 
each sigmfcaut figure continues to occupy the same place from 
units as before. Thus, .5=iV ; so .50=-A^, or Vt* hy dividing the 
numerator and denominator by 10; (Art. 191,) and .500=iyiftr» 
or -ftr, <fec. . ; 

Obs. 1. It should be remembeTed that the units^ place is always the right 
fiand place of a whole number. The effect of annexing and prefixing ciphers 
to decimals, it will be perceived, is the reverse of annexing and prefixing them 
to whole numbers. (Art. 98.) 

2. A whole number e^ a decimal, written together, is called a mixed num- 
ber. (Art. 183.) 

■316* To read decimal fractions. 

Beginning at the left hand, read the figures as if they were whole 
numbers, and to the last one add the name of its order. Thus, 

.7 is read 7 tenths. 

.36 " " 36 hundredths, a 

.475 " " 475 thousandths. 

.6342 " " 6342 ten thousandths. 

.57834 " " 67834 hundred thousandths. 

.284648 " *' 284648 millionths. 

.8913629 " " 8913629 tenuillionths. 

Obs. In reading dedmals as well as whole numbers, the \inU^ place shoul4 
always be made the starting point It is advisable for the learner to apply to 

auEST.~315. What is the effect of removing a dectiual one place towards the right 1 
What thCro is the eflfeet ^prefixing ciphers to decimals 1 What, of annexing them 1 
Ofr«. Which is the anl^'paee ? What is a whole number and a decimal written to> 
gether, called 1 316. How are decimals lead 1 Ote. In reading decimals, what should bt 
BMide tin iwrtiiig point 1 
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creiy igne the name of iu ofder, or the place whicli% i 

tcmpdng to read them. ISeginning at the nnits' place, he i 

ards the right, thn* — units, tentks, kundredtks, tAautatuUMs, &c, poin^ ti 

each figure as he pioooiinoea the name of its order. In this way he «3 be 

able to read decimals with as much ease as he can whole numberB. 

Read the following numben : 



0) 


(2.) 


(8.) 


(*.) 


J82 


.46274 


42.068 


2.463126 


.246 


.03687 


17.401 


6.004534 


.3624 


.00368 


28.07 


1.100492 


.82344 


.00046 


81.4389 


9.000028 


.13236 


.00009 


90.0104 


8.M1249 


(5.) 


(6.) 


0) 


(8.) 


12.683 


6.00754 


4.306702 


9.2000076 


20.064 


3.0468 


0.007006 


8.0403842 


35.0072 


2.306843 


1.13004 


0.0000008 


67.4008 


1.710386 


9.203167 


4.3008004 



NoU. — Sometimes we pronoonoe the word deciwuU when we come to thi 
separatrix, and then read the figures as if they were whole numbers; or, 
simply repeat them one after another. Thus, 125.497 is read, one hundred 
twenty-five, decimal four hundred twenty-seren ; or, one hundred twenty-fi^ 
decimal four, two, seven. 

Write the fractional part of the following numbers in decimals : 
(9.) (10.) (11.) (12.) 

25t^ 4-ri7 43tWA 3-ftViWi 

30ftAr . e-rijhr 13TTr*TT 8 1^^00* 

72tWd 7TWhr 4lT«iT O fflWAV 

13. Write 9 tenths; 25 hundredths; 45 thousandths. 

14. Write 6 hundredths ; 7 thousandths ; 132 ten thousandths. 

15. Write 462 thousandths; 2891 ten thousandths. 

16. Write 25 hundred thousandths ; 25 millionths. 

17. Write 1687246 ten millionths; 65 hundred millionihs. 

18. Write 71 thousandths; 7 millionths. 

19. Write 23 hundredths; 19 ten thousandths. 

20. Write 261 hundred thousandths ; 65 hundredths ; 121 mill* 
ionths ; 751 trillionths. 



Q^omni—Jf^u, What other method of nadingdecimaliiiaMatkMadt 
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81 7 • Decimal Fractions, it will be perceiTed, di£^ from 
Common Fractions both in their origin and in the manner of ex- 
pressing them. 

Common Fractions arise from dividing a unit into ang number 
of equal parts ; consequently, the denominator may be any number 
whatever. (Art. 182.) Decy;nals arise from dividing a unit into 
ten equal parti^ then subdividing each of those parts into ten oti^ 
equal parts, and so on ; consequently, the denominator is always 
10, 100, 1000, &c. (Arts. 308, 312.) 

Again, Common Fractions are expressed by writing the num^-^ 
ator over the denominator ; Decimals are expressed by writing 
the numerator only, with a point before it, while the denominator 
is understood. (Arts. 182, 311.) 

318* Decimals are added, subtracted, multiplied, and divided, 
in the same manner as whole numbers. 

Obs. The only tiung with which the learner is likely to find any difficulty, 
b pointing off the answer. To this part of the operation he should give par- 
ticular attention. 



ADDITION OP DECIMAL FRACTIONS. 

3 1 9. Ex. 1. What is the sum of 28.36 ; 345.329 ; 668.5 ; and 
6.485? 

Operation, Write the units under units, tenths under 

28.35 tenths, hundredths under hundredths, &c, ; 

345.329 then, beginning at the right hand or lowest 

668.6 order, proceed thus: 5 thousandths and 9 

6.485 thousandths are 14 thousandths. Write the 

948.664 Ans, 4 under the column added, and carrying the 1 
to the next column, proceed through all the 
orders in the same manner as in simple addition. (Art. 64.) Fi- 
nally, place the decimal point in the amount directly under that 
in the numbers added. 



aDB«T.--317. How do decimals differ from common fractions 1 From what do commoa 
ftmetSons mrlse 1 From what do decimals arise 1 How are common firactioM expiWMd 1 
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320* Hence, we deduce the following general 

RULE FOR ADDITION OP DECDIALS. 

Write the numben 90 that the same orders may stamd under each 
other, placing units under units, tenths under tenths, kmndredtkt 
under hundredths, d:c. Begin at the right hand or lowest order, 
and proceed in ail respects as in adding whole nundiers, (Art. 54.) 

From the right hand of the amount, point off as mang fyuns 
for decimals as are equal to the greatest number of decimal piaees 
in either of the given numbers. 

Proof. — Addition of Decimals is proved in the same mamwr as 
Simple Additjon. (Art. 55.) 

Note. — The decimal poiot in the answer will always fell directly onder tht 
decimal points in the given numbers. 

EXAMPLES. 

2. What is the sum of 25.7 ; 8.389 ; 23.056? Ans, 57.145. 
8. What is the sum of 36.258 ; 2.0675 ; 382.45 ; and 7.3984? 

4. What is the sum of 32.764; 5.78 ; 16.0037 ; and 49.3046? 

5. What is the sum of 1.03041; 6.578034; 2.4178; and 
4.72103? 

6. Add together 4.25 ; 6.293; 4.612; 38.07; 2.056; 3.248; 
and 1.62. 

7. Add together 35.7603; 47.0076; 129.03; 100.007; and 
20.32. 

8. Add together 467.3004 ; 28.78249; 1.29468; and 3.78241. 

9. Add together 21.6434 ; 800.7 ; 29.461 ; 1.7506 ; and 8.45. 

10. Add together 45.001; 163.4234; 20.3045; 634.2104; 
and 234.90213. 

11. Add together 293.0072; 89.00801 ; 29.84567 ; 924.00869; 
and 72.39602. 

12. Add together 1.721341; 8.620047.r 51,720346; 2.684; 
and 62.304607. 

13. Add together 1.293062; 3.00042 ; 9.7003146; 3.600426; 
7.0040031 ; and 8.7200489. 



^QuBtT.— 330. How aisdediaalt added 1 How point uff the aaswer 1 Bow Is additkM 
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14. Add together 394.61; 81.928; 8624.8103; 640.203; 
6291.302; 721.004; and 3920.30^. 

15. Add together 25 hundredths, 8 tenths, 65 thousandths, 
16 hundredths, 142 thousandths, and 39 hundredths. 

16. Add together 9 tenths, 92 hundredths, 162 thousandths, 
189 thousandths, and 92 millionths. 

17. Add together 45 thousandths, 1752 millionths, 624 ten 
millionths, and 24368 millionths. 

18. Add together 29 hundredths, 7 millionths, 62 thousandths, 
and 12567 ten millionths. 

19. Add together 95 thousandths, 61 millionths, 6 tenths, 11 
hundredths, and 265 hundred thousandths. 

20. Add together 1 tenth, 2 hundredths, 16 thousandths, 7 
millionths, 26 thousandths, 95 ten miUionths, and 7 ten thou- 
sandths. 

21. Add together 96 hundred thousandths, 92 millionths, 25 
hundredths, 45 thousandths, and 7 tenths. 

22. Add together 85 thousandths, 17 hundredths, 36 ten thou- 
sandths, 58 millionths, 363 hundred thousandths, 185 miUionths, 
and 673 ten thousandths. 



SUBTRACTION OP DECIMAL FRACTIONS. 

321. Ex. 1. From 425.684 subtract 216.96. 

Operation. Having written the less number under the 

425.684 greater, so that units may stand under units, 

216.96 tenths under tenths, &c., we proceed exactly 

208.724. An9. as in subtraction of whole numbers. (Art. 72.) 

Thus thousandths from 4 thousandths leaves 

4 thousandths. Write the 4 in the thousandths' place. Since 

the figure 9 in the lower line is larger than the one above it, 

we borrow 10. Now 9 from 16 leaves 7 ; set the 7 under the 

column and carry 1 to the next figure. (Art. 72.) Proceed in the 

same manner with the other figures in the lower number. Finally, 

place the decimal point in the remainder directly under that in 

the given number. 
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8SS« Hence, we deduce the folknring general 

RULE FOR SUBTRACTION OF DECDfALS. 

Write the lees nupher under the preater, with units under units, 
tenths under tenths, hundredths under hundredths, de. Subtract 
as in vihnie numbers, and point off the answer as in addition ef 
decimals. (Art. 320.) 

Proof. — Subtraction of Decimals is proved in the same manner 
as Simple Subtraction. (Art. 73.) 

Note.— When there are blank places on the lighit hand of the apper num- 
ber, they may be rapplied by ciphen without altering the Talne of the decimal 
(Alt 315.) 

EXAMPLES. 

2. From 456.0546 take 364.3123. Ans. 91.7423. 

3. From 1460.39 take 32.756218. 

4. From 21.67 take .682349. 

5. From 81.6823401 take 9.163. 

6. From 100.536 take 19.36723. 

7. From .076345 take .009623478. 

8. From 1 take .90. 

9. From 10 take .000001. 

10. From 65.00001 take .9682347. 

11. From 24681 take .87623. 

12. What is the difference between 25 and .25 ? 

13. What is the difference between 3.29 and .999 ? 

14. What is the difference between 10 and .0000001 ? 

15. What is the difference between 9 and .999999 ? 

16. What is the difference between 4636 and .4636 ? 

17. What is the difference between 25.6050 and 567.392? 

18. What is the difference between 76.2784 and 29.84234? 

19. What is the difference between .0000001 and .0001 ? 

20. What is the difference between .0000004 and .00004 ? 

21. What is the difference between 32 and .00032 ? 

Qt7BST.— 382. How are decimaU militmcted 1 How poiot off the aatwer 1 JQev to fok* 
tnctioB or dOTtaalt proved 1 
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22. What is the difference between .00045 and 45 ? 

23. What is the difference between .00000099 and 99 ? 

24. From 1 thousandth take 1 millionth. 

25. From 7 hundred take 7 hundredths. 

26. From 29 thousand take 92 thousandths. 

27. From 256 millions take 256 thousandths. 

28. From 46 hundredths take 46 thousandths. 

29. From 95 thousandths take 909 ten thousandtihs. 

30. From 1 billionth take 1 trillionth. 

31. From 2874 millionths take 211 billionths. 

32. From 6231 hundred thousandths take 154 millionths. 

33. From 7213 ten thousandths take 431 hundred thousandths. 

34. From 8436 hundred millionths take 426 ten billionths. 



MULTIPLICATION OP DECIMALS. ^ 

323* Ex. 1. If a man can reap .96 of an acre in a day, horw 
much can he reap ui .5 of a day ? 

Analysis. — Since he can reap 96 hundredths of an acre in a 
whole day, in 5 tenths of a day he can reap 5 tenths as much. 
But multiplying by a fraction we have seen, is taking a part of the 
multiplicand as many times as there are like parts of a unit in the' 
multiplier. (Art. 210.) Hence, multiplying by .5, which is equal 
to T^jf or +, is taking half of the multiplicand once, Now .96, or 
iNV-^2=-M-. (Art. 227.) But •^=.48. (Art. 311.) 

Operation, We multiply as in whole numbers, and pointing 

.96 off as many decimals in the product as there are 

.5 decimal figures in both factors, we have 480. But 

.480 Ans, ciphers placed on the right of decimals do not 

affect their value ; the may therefore be omitted; 

and we have .48 for the answer. 

(2.) (3.) (4.) 

Multiply 25.38 360.085 6843.02 

By .42 .0043 6.5 

10.6596 Ans. 1.5483655 Am. 44479.630 Am. 
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824* From the preceding iUuBtrationB we deduce tlie follow- 
ing general 

RULE FOR MULTIPLICATION OP DECIMALS. 

Multiply as in whole numbers, and paint of as flMmy Jlffures 
from the right of the product for decimals, as there are decimal 
places both in the multiplier and multiplicand. 

If the product does not contain so many figures as there are 
decimals in both factors, supply the deficiency by prefixing ciphers. 

Proof. — Multiplication of Decimals is proved in -the same man- 
ner as Simple Multiplication. 

Obb. The reason for pointing off as many decimal places in the prodact as 
there are decimals in both factors, may be illustrated thus : 

Suppose it is required to multiply .95 by .5. Supplying the denominators 
^=-rtftr, and .5=1^^. (Art. 312.) Now -^x-ft=TW5r- (Art. 219.) But 
'l HVo ='^^ > (Art. 31 1 ;) that is, the product of .25X -5, contains ju0t as many 
decimals as the factors themselves. In like manner it may be shown that the 
product of any two or more decimal numbers, must contain as many decimal 
figures as .there are places of decimals in the given fkctors. 

EXAMPLES. 

Ex. 1. In 1 rod there are 16.5 feet: how many feet are there 
in 41.3 rods ? 

2. In 1 degree there are 69.5 statute miles : how many miles 
are there in 360 degrees ? 

3. In 1 barrel there are 31.6 gallons: how many gallons in 
65.25 barrels ? 

4. In 1 inch there are 2.25 nails : how many nails are there in 
60.5 inches ? 

5. In 1 sqnare rod there are 30.25 square yards : how many 
square yards are there in 26.05 rods ? 

6. In one square rod there are 2*72.25 square feet : how many 
squAre feet are there in 160 rods? 

duEBT.— 324. How aro decimals multiplied together 1 How do you point off the prod- 
uct 1 When the product does not contain so many figures as there are declaiaU in both 
fkctors, what Is to be done 1 How Is multiplication of decimals proved 1 
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7. How many square rods are Hhe^re in a field 60.5 rods long 

and 40.75 rods wide ? •* 
Multiply the following decimals : 

8. 1.0013 X. 25. . 21. 40.4369X1.2904. 

9. 44.046 X. 43. 22. 1 00.0008 X. 000306. 

10. 3.6051X4.1. 23. 75.35060X62.3906. 

11. 0,1003X6.12. 24. 81.50301 X 17.0352. 

12. 8.0004 X. 004. 25. 0.000713X2.30561. 

13. 35.601X1.032. 26. 42.10062X3.821013. 

14. 213.02X4.318. 27. 1.0142034X0620034. 

15. 0.0006 X. 00012. 28. 25067823 X. 0000001 

16. 0.3005X.3005. 29. 64.301257X1.000402. 

17. 10.2106X38.26. 80, 394.20023 X.00000003. 

18. 164.023X1.678. 8L 2564.21035X4.300506. 

19. 9.40061X25.812. 32. 840003.1709X112.10371. 

20. 7.31042X10.021. 33. 0.834567834 X.00000008L 



CONTRACTIONS IN MULTIPLICATION OF DECIMALS. 

CASE I. 

325. When the multiplier is 10, 100, 1000, <fec., the multi- 
plication may be performed by simply removing the decimal point 
as many places towards the right, as there are ciphers in the mul- 
tiplier. (Arts. 99, 324.) 

1. Multiply 85.4321 by 100. Ans. 8543.21. 

2. Multiply 42930.213401 by 10. 

3. Multiply 1067.2350123 by 100. 

4. Multiply 608.34017 by 1000. 

5. Multiply 30.467214067 by 10000. 

6. Multiply 446.3214032 by 100000. 

7. Multiply 21.3456782106 by 100000. 

8. Multiply 5 tenths by 1000. 

9. Multiply 75 hundredths by 100000. 

10. Multiply 65 ten thousandths by 1000* 

11. Multiply 48 hundred thousandths by 100006. . 

auBST.— 325. How proceed when the malUpUtr it 10, 100^ Ace. t 
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12. Multiply 248 thoasandths by 10000. 

13. Multiply 381 ten thousandths by 10000. 

14. Multiply 6504 ten millionths by 100000. 

15. Multiply 834 thousandths by 1000000. 

16. Multiply 1 millionth by 10000000. 

CASE II. 

326* When the number of decimal places in the multiplier 
and multiplicand is large, the number of decimals in the product 
must also be large. But decimals below the fifth or sixth order, 
express so small parts of a unit, that when obtained, they are 
commonly rejected. It is therefore desirable to avoid the unne- 
cessary labor of obtaining those which are not to be used. 

17. It is required to multiply 1.3569 by .36742, and retain 
five places of decimals. 

First Operation, It is evident from the nature of decimal 

1.3560 notation, that if the partial product of 

.30742 each figure in the multiplier is advanced 

one place to the right instead of the left, 
the operation will correspond with the de- 
scending scale, and at the same time will 
give the true product. (Art. 86. Obs.) 
But since only five decimals are required, 
s. those on the right of the perpendicular 
are useless. Our present object is to 
ihow how the answer can be obtained without them. 

Contraction. Beginning at the right hand, we will first 

1.356 9 multiply the multiplicand by the tenths' figure 

.3674 2 of the multiplier, and place the first figure of 

•4070 7 the partial product under the figure multiplied. 

814 1 In obtaining the second partial product, (i. e. 

95 multiplying by 6,) it is plain we may omit the 

5 4 fi^t hand figure of the multiplicand, for,, if 

3 multiplied, its product will fall to the right of 

.4985 5 Ans, the perpendicular line, and therefore will not 



.40707 




8141 


4 


949 


83 


54 


276 


2 


7138 


.49855 


2198 
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be used. But if we multiply 9 into 6, the product will be 54; 
consequently tbere would be 5 to carry to the next product ; we 
therefore carry 5 to 36, which makes 41. Again, in the third 
partial product, (i. e. in multiplying by 1,) we may omit the two 
right hand figures of the multiplicand ; for, their product will fall 
to the right of the perpendici]dar line. But by recurring to the 
rejected figures, it will be seen that the product of *I into 6 is 42, 
and 6 to carry make 48 ; we therefore add 5 to the product oi 
*l into 5, because 48 is nearer 50 than 40 ; ccmsequently it is 
nearer the truth to carry 5 than to carry 4. In the fourth partial 
product we may omit the three right hand figures, and in the fifth 
or last, the/our right hand figures. 

18. Multiply .2356 by .3765, and retain 4 decimals in the 
product. 

Operatuyn. Multiplying as before, the first figure of the 

.2356 partial product must be set in the fifth order, 

.3765 or one place to the right of the figure multi- 

.0707 plied ; for, there are 4 decimals in the multipli- 

165 cand and the one by which we multiply makes 

14 5. (Art. 324.) But since we wish U^ retain 

1 only 4 decimals in the product, we may omit 



.0887 Ans, this figure, carrying 2 to the next product 
Proceed in the same manner with the other 
figures in the multiplier. Finally, the sum of the partial products 
which are retained, is the answer required. Hence^ 

327* To multiply decimals and retain only a given number 
of decimal figures in the product. 

Count off in the multiplicand as many decimal places less one, 
as are required in the product. Then heginrdng at the right hand 
figure counted off, 7(iultiply the multiplicand by the tenths or first 
decimal figure of the multiplier, and set the first figure qf the 
partial product one place to the right of Ike figure multiplied^ in^ 
creasing it by the nearest numher of tens that would arise from the,, 

QvifT.— 987. How multiply decimal!, and retain a given numbar of flgnrat in the prodnett 

9* 
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r^ied jfyvre if multiplied. Next multiply hy tke wecond decimal 
figure^ omitting the next right hand figure €f the multiplicand and 
carrying as before. Proceed in the tame manner with all the figures 
of the viultiplier whote product will come under the decimal places 
counted off, omitting an additional figure on the right of the mul- 
tiplicand, as you multiply by each successive figure, and set the 
first figure of each partial product under that of the preceding. 
Finally, from the sum of the partial products, cut off the required 
number rf decimals, and the result will be the t 



Om. I. In Older to determine where to place the decimal paint in the prod- 
net, we have only to obeerre that the product of the right hand figure of the 
muhiplicnnd into the tenths of the multiplier ia of the order denoted by the ittfn 
of the orders of the two figures multif^ied ; (Art. 324 ;) and when the multi- 
plier is tenths it is of the order next lower than the figure multiplied. For this 
reason the first partial product ii set one place to the right of the figure multi- 
pUrd. l^ut since we count ofi" one decimal less than is required in the prod- 
uct, the right hand figure in the sum of the partial products must consequently 
he the right hand decimal place in the answer. 

8. If the multiplier contains units, iens,ku7ulreds, Ac., in multiplying by the 
units, we must begin one figure to the right of those counted off, and set the 
first figure of the partial product under the figure multiptied. In multiplying 
by the tens, wo must begin /nv> figures to the right of those counted off, and 
•et the firRt figure of the partial product under that of the units ; in multiply- 
ing by the hundreds, we must begin three figures to the right, and set the first 
figure of the partial product under that of the preceding, &c. This will bring 
the same orders under each other. 

10. Multiply .72543414 by .24826421 retaining 5 decimal 
places in the product. 

Oj)cration, 

.T254*3414 Having counted oflf 4 decimals in the mul- 

.24826421 tiplicand, increase the product of 2 into 4 

by 1, because the product of the 3 rejected 
into 2 is nearer 10 than 0. Set the 9 one 
place to the right of the figure multiplied. 

The 4 in the last partial product, is the 
niunber which woidd be carried to this ordir^ 
•1800 9 Ans, if the 7 were multiplied by 6. 
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20. Multiply 67.1498601 by 92.4023558 retaining four deei- 
oials in the product. 

Operation, 

In this operation we multiply &^t by the 
tens figure of the multiplier, beginning two 
places to the right of tho^e counted off in the 
multiplicand. It is immaterial as to the re- 
sult whether we multiply by the tenths first, 
or by the units, tens, or hundreds, provided 
we set the first figure of the partial product m 
its proper place. (Art. 327. Obs. 2.) 

6204.8051 Ans. 

21. Multiply .863541 by .10983 retaining 5 decimal places. 

22. Multiply 1.123674 by 1.123674 retaining 6 decimal places. 

23. Multiply .26736 by .28758 retaining 4 decimal places. 

24. Multiply .1347866 by .288793 retaining 7 decimal places. 

25. Multiply .6^1472 by .01286 retaining 5 decimal places. 

26. Multiply .053407 by .047126 retaining 6 decimal places. 

27. Multiply .3857461 by .0046401 retainmg 6 dechnal places. 

DIVISION OF DECIMAL FRACTIONa 

328* Ex. 1. How many bushels of oats, at .2 of a dollar a 
bushel, can you buy for .84 of a dollar ? 

Analj/sis, — Since 2 tenths of a dollar will buy 1 bushel, 84 
hundredths of a dollar will buy as many bushels, as 2 tenths is 
c<mtained times in 84 hundredths. Now .84=-]V^ ; and .2~iV» 
or-iW. (Art. 191.) And^Af^-riWr^^W, or 4tV. But, (Art. 311,) 
4-1^=4.2, which is the answer required. 

Operation. 
.2).84 We divide as in whole numbens <^ point off 

4.2 Am. one decimal figure in the quotient. 

OwM. The reason fair pdnting off one decimal figure in the quodent may bt 
tlini .explained. 

We have seen in the mnMpIicaHon of decimals, that the product has at 
«any decimal figares , as the multiplier and multiplicand. (Art 324.), Now 
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■nee the dividend if eqwd to the product of tliedWiM>r«nd qnolieat, (Art. 112,) 
H follows that the dividend muit have as many dedmak m tbe divisor and 
quotient together; consequently, as the dividend has two decimals, and the 
divisor but one^ we must point off one in the quotient In like manner it may 
be diown univenaUy, that 

389« The quotient must have <u many decimal figures, as the 
decimal places in Vie dividend exceed those in the divisor ; thai m, 
the decimal places in the divisor and quotient together, must U 
equal in number to those in tAe dividend. 

2. What b the quotient of 3.775 divided by 2.5 ? Ans. 1.51 
8. What is the quotient of .0072 divided by 2.4. 

Operation. Since the dividend has three decimals 

2.4).0072(.00d Ans, more than the divisor, the quotient must 

72 have three decimals. But as it has but 

one figure, we prefix two ciphers to it to 

make up the deficiency. 

Cm. It will be notioed that 3, the first figure of the quotient, denotes ikon- 
tandtia; also the ^miduct of 3, the units figure of the divbor, into the first quo- 
tient figure, is written under the thousandths in the dividend. Henee, 

I^e first figure of the quotient is of the same order, as that 
figure of the dividend under which is placed the product of the 
units of the divisor into the first quotient figure. 

330* From the preceding illustrations we deduce the follow- 
ing general 

RULE FOR DIVISION OF DECIMALS. 

Divide as in whole numbers, and point off as mcmy figures for 
decimals in the quotient, as the decimal places in the dividend exceed 
those in the divisor. If the quotient does not contain figures enough, 
supply the deficiency by prefixing ciphers. 

Proof. — Division of Decimals is proved in the same manner as 
Simple Division. (Art. 121.) 

Obs. 1. When the number of decimals in the divtsor is the same as that in 
the dividend, the quotient will be a whole number. 

QuBST.— 330. How are decimalt divided 1 II9W point off the quotient ? How is dirisloa 
of decimals proredl 
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3. Whtn then on nure jdaanfiht in the divisor than ia tba dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal places 
equal to those in the divisor. .The qnotlsnt thence arising vnll be a whole 
number. (Obs. 1.) 

3. After all the figures of the dividend are divided, if there is a remainder, 
ciphers may be annexed to it and the division continued at pleasure. The 
dphevs annexed must be regarded as desimal places belonging to the dividend. 

Nbie. — 1. For ordinary purposes, it will be sufRciendy exact to cany die 
quotient to three or four places of decimals ; but When great aecimcy is re- 
quired, it must be carried farther. 

2. When there is a remainder, the sign -|-} should be annexed to the quo- 
tient, to show that it is not complete. 

EXAMPLES. 

4. How many boxes will it require to pack Yl.5 lbs. of butter, 
if you put 5.5 lbs. in a box ? 

5. How many suits of clothes will 29.6 yds. of cloth make, al- 
lowing 3.7 yds. to a suit ? 

6. If a man can walk 30.25 miles per day, how long will it take 
him to walk 150.75 miles? 

7. How many loads will 1^4642.156 lbs. of hay make, allowing 
1622.2 lbs. for a load? 

8. K a team can plough 2.8 acres in a day, bow long will it 
take to plough 68.7i^ acres ? 

9. How many bales of cotton in 56348.75 lbs., allowing 375 lbs. 
to a bale ? 



Divide the following decimals : 






10. 46.84-T-7.9. 


20. 


0.00006-T-.008. 


11. 1.658-r-.25. 


21. 


167842-r-.002. 


12. 67284H-.85. 


22. 


684234.6-r2682. 


13. 4.00334-7-6.31. 


23. 


0.000045-7-9. 


14. 73.8243-7- .061. 


24. 


7.231068-^.12. 


16. 0.00033H-.011. 


25. 


26.8845-7-. 125. 


16. 236.041-rl.75. 


26. 


4-r .00001. 


17. 60.0001-M.Ol. 


27. 


6-^.0000001. 


18. 300.402-rl2.1. 


28. 


0.8-r .0000002. 


19. 4.31J067-r.001. 


29. 


6541.234567-5-21* - 
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CONTRACTIONS IN DIVISION OF DECOiALS. 

CASE I. 

331* When the divisor is 10, 100, 1000, fte., the dirisioQ 

may be perfonned hy simply removing the deamai point in the 

dividend as* many places towards the Irfi, as there are eiphen in 

the divisor, and it will be the quotient required. (Arts. 181, 880.) 

1. Divide 4672.3 by 100. An$. 46.728. 

2. Divide 0.8 by 10000. Jns. 0.00008. 

3. Divide 672346.67 by 10. 

4. Divide 10342.306 by 100. 

5. Divide 42643.621 by 100000. 

6. Divide 6723000.45 by 1000000. 

7. Divide 1.2300466 by 100000. 

8. Divide 2.0076346 by lOOOOOO. 

CASE II. 

333* When the divisor contains a large number of decimal 
figures, the process of dividing may be very much abridged. 

0. It is required to divide 3.2682 by 2.4736, and cany the 
quotient to four places of decimals. 



Common Method. 

2.4736)3.2682(1.3212 

2 4736 



7946 
7420 



626 

494 

30 

24 



20 
7^ 
480 
736 



7440 
9472 
7968 



OontracHon. 

2.4736)3.2682(1.8212 

2 4786 

7946 

7421 

525 

495 

30 

26 

5 

5 



Explanation, — ^We perceive the first figure of the quotient will 
be a whole number ; for the number of decimals in the divisor is 
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equal to that of the dividend. (Art. 830, Obs. 1.) Now to obtain 
the decimals required, instead of annexing a cipher to the sereral 
remainders, which multiplies them respectively by 10, (Art. 98,) 
we may cut off a figure on the right of the divisor at each division, 
which is the same as dividing it successively by 10. (Art. 130.) 
When we multiply the divisor by 8, the second quotient figure, 
we carry 2 to the product of 3 into 3, because the product of 3 
into 6, the figure omitted in the divisor, is nearer 20 than 10. 
(Art. 321.) We carry on the same principle to the first figure of 
each product of the divisor into the respective quotient figures. 
Hence, 

333* To divide decimals, carrying the quotient to any re- 
qidred number of decimal places. 

For the first quotient figure divide as usual ; then instead of 
hrinffing doum the next figure, or annexing a cipher to the remain- 
der, cut off a figure on the right of the divisor at each successive 
division, and divide hy the other figures. In multiplying the divisor 
by the quotient figure, carry for the nearest number of tens that 
would arise from the product of the figure last cut off into the fig- 
ure last placed in the quotient. (Art. 327.) 

Ob8. 1. The reason ftr this contraction maj be seen finm the principle, that 
a tenth of the given divisor is contained in a tenik of the dividend, just as many 
times as the whole divisor is contained in the whole dividend i (Art. 145;) for, 
cutting off a figure on the right of the divisor, and omitting to annex a cipher 
to the dividend or remainder, is diidding each by ten. (Art. 130.) 

2. When the divisor has mare figwres than the quotient is required to have, 
including the whole number and decimals, we may take as many on the left 
of the divisor as are required in the quotient, and divide by them as above. 

3. If the divisor does not contun so many figvres as are required in the quo- 
tient, we must divide in the usual way, until we obtain enough figures to make 
up this deficiency, and then begin the contraction. 

10. Divide .4134 by .3243, and carry the quotient to four 
places of decimals. 

11. Divide .079085 by .83497, and carry the quotient to five 
places of decimals. 

12. Divide 2.3748 by 1.4736, and carry the quotient to three 
places of decimals. 
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18. Divide .3412 hj 8.4736, and cany the quotient to five 
places of decimak. 

14. Divide 1 by 10.473654, and cany the quotient to seven 
placet of decimals. 

16. Divide .4812672143 bj .2134128406, and cany the quo- 
tient to four places of decimals. 

16. Divide .879464 by .897, and cany the quotient to six 
places of decimals. 

REDUCTIQIf OF DECIMALS. 

CASE I. 

334* D^dmaU reduad to Commtm FracUtms^ 

£z. 1. Change the decimal .75 to a common fraction. 

Suggestion, — Supplying the denominator, .75=-i'iftr. (Art. 311.) 
I^ow -ff^ is expressed in the form of a common fraction, and, as 
such, may be reduced to lower terms, and be treated in the same 
manner as any other common fraction. Thus, -^= jf , or f . 

335* Hence, To reduce a Decimal to a Common Fraction. 

JErase the decimal point ; then write the decimal denominator 
under the numerator, and it will form a comm4>n fraction, which 
may he treated in the same manner as other common fractions. 

2. Change .225 to a conmion fraction, and reduce it to the 
lowest terms. Ans, -fy. 

3. Reduce .125 to a common fraction, <&c. 

4. Reduce .95 to a common fraction, <fec. 

5. Reduce .435 to a common fraction, <fec. 

6. Reduce .575 to a common fraction, &c. 

7. Reduce .656 to a common fraction, &c. 

8. Reduce .204 to a common fraction, <fec. 

9. Reduce .075 to a common fraction, &c. 

10. Reduce .012 to a common fraction, &c. 

11. Change .0025 to a common fraction, <fec. 

12. Change .1001 to a common fraction, &c, 

Qvcrr.— 335. How are Oecimals reduced to Common Fraetfoai 1 
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13. Change .1844 to a common fraction, &c. 

14. Change .0556 to a common fraction, <&c. 

15. Change .1216 to a common fraction, <&c. 

16. Change .2005 to a common fraction, &c. 

17. Change .0015 to a common fraction, <&c. 

CASE II. 
336* Common Fractions reduced to Decimah, 
Ex. 1. Change f to a decimal. 

Suggestion, — Multiplying both terms by 10, the fraction be- 
comes ^. Again, dividing both terms by 5, it becomes tV- 
(Art. 191 .) But ■Ar=.8, which is the decimal required. (Art. 311.) 

Note. — Since we make no use of the denominator 10 after it is obtained, we 
may omit the process of getting it ; for, if we annex a cipher to the numerator 
and divide it by 5, we shall obtain the same result. 

OpercUion. 
5)4.0 A decimal point is prefixed to the quotient to 

.8 Ans. distinguish it from a whole number. 
2. Reduce -f^ to a decimal. Ans, 0.625. 

337* Hence, to reduce a Common Fraction to a Decimal. 

Annex ciphers to the numerator and divide it hy the denominator. 
Point off as mamy decimal figures in the quotient, as you have an- 
flexed ciphers to the numerator, 

Obs. 1. If there are not as many figures in the quotient as you have an- 
nexed ciphers to the numerator, supply the deficiency by prefixing ciphers to 
the quotient. 

2. The reason of this rule may be illustrated thus. Annexing a cipher to 
the numerator multiplies the fraction by 10. (ArU.98, 186.) If, therefore, the 
numerator with a cipher annexed to it, is divided by the denominator, the quo- 
tient will obviously be ten times too large. (Art 141.) Hence, in order to ob- 
tain the true quotient, or a decimal equal to the given fhustion, the quotient 
thus obtained must be divided by 10, which is done by povnHng off <we figwre, 
(Art. 131.) Annexing 2 ciphers to the numerator multiplies the fraction by 
100; annexing 3 ciphers by 1000, &c., consequently, when 2 ciphers are an- 
nexed, the quotient will be 100 tunes too large, and must therefore be divided 
by 100 ; when three ciphers are annexed, the quotient will be 1000 times too 
Ifloge, and must be divided by 1000, 6bc (Art. 131.) 

auKST.— 337. How are Commoa Ffaetloas ledaeed to Ttecrtmriil 
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3. Reduce if to a mixed number. Am. 1.0625. 

Beduce the following fractions to decimals : 



4. i. 


8. i. 


12. f. 


16. i. 


6. i. 


9. f. 


13. i. 


17. -f. 


6. f. 


10. f 


14. -f. 


18. f. 


7. f. 


11. t. 


15. f. 


19. f. 


20. Reduce i to 


a decimal. 


Ans. 


0.166666, &e. 


21. Reduce -^ to a decimal. 


Am. 


0.128123123, See. 



338* It will be seen tbat the last two examples cannot be 
exactly reduced to decimals ; for there will continue to be a re- 
mainder after each division, as long as we continue the operation. 

In the 20th, the remainder is always 4 ; in the 2l8t, after ob- 
taining three figures in the quotient, the remainder is the same to 
the given numerator, and the next three figures in the quotient 
are the same as the first three, when the same remainder Vill re- 
cur again. The same remainders, and consequently the sam^ fig- 
ures in the quotient, will thus continue to recur, as long as the 
operation is continued. 

339* Decimals which consist of the same figure or set of fig- 
ures continually repeated, as in the last two examples, are called 
Periodical or Circulating Decimals ; also, Repeating Decimals, or 
Repetends, 

Ob8. When only a single figure is repeated, it is more accurate to call them 
repeating decimals ; but when ttoo or more figures recur at regular interrab, 
they are very properly called periodicaly or circulating decimals. 

340* When a common fraction can be exactly expressed by a 
decimal, the decimal is said to be terminate, or finite ; but when 
it cannot be exactly expressed by a decimal, it is said to be inter- 
mnate, or infinite. 

Ob8. It seems to be incongruous to call a fi'action infinite. (Art. 180.) The 
term infinite, however, does not refer to the value of the firaction, but to tht 
fiurnJber of decimal figures required to express its value. 

Q,vxvT.-~Ob». When there are not lo many figures in the qaotient as yoa havw tinntirr' 
dphera, what Is to be done 1 330. What are periodical or clrcuiating decimals 1 340. Whsfl 
Is a decimal tsaniiMMl When intstinhmle I 
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341 • If the denominator of a common fraetkn when redneed 
to its lowest term, contains no prime fobcton bat 2 and 5, its 
equivalent decimal will temutuLte; on the other hand, if it con- 
tains cmy other prime Victor besides 2 and 5, it will not iemUnaie. 

Thus ^ reduced to its lowest terms, becomes -gV* snd the prime 
factors of 20 are 2, 2, and 5 ; that is, 20=2X2X5. (Art 165.) 
We also find that -^=.05 ; it is therefore terminate. Again, 
A=-iV 'f ^"^cL the prime fsusto/n d 15 are 3 and 5 ; that is, 15= 
8X5; and •^= .0666666, &c ; it is therefore intemunate. Hence, 

342* To ascertain whether a ccnnmon fraction can be exactly 
expressed by decimals. 

Reduce the given fraeOon to its lawett termt, and then resolve its 
denominator into its prime faetors, (Art. 341.) 

Ob8. The tnitk of this principle k erident firom the eoKaideratkm, Ihat an- 
nexing ctphen to the numerator, moltqifies it w aoot m kw dj hf 10 ; bat 2 and 5 
are the prime fiictoTS of 10, and are the onlj nnmben diat can diTkleit withoat 
a remainder. (Art. 165. Obs. 2.) But any number that meaaorea another, 
must also measure its product into any whole number ; (Art. 16J . Prop. 14 ;) 
consequently, when the denominator contains no prime ftdors but 2 and 5, 
the diyifflon will terminaU: but when it contains other ftolon, the dSrision can 
not terminate. 

22. Will -sV produce a terminate or interminate decimal ? 

23. Will ^ produce a terminate or interminate decimal ? 

24. Will if produce a terminate or Interminate decimal ? 

25. Will -gSr produce a terminate m* interminate decimal ? 

26. Will tJit produce a terminate or interminate decimal ? 

27. Will -^ produce a terminate or interminate decimal ? 

28. Will -^ produce a terminate or interminate decimal ? 

343* When th^decimal is terminate, the number of figures it 
contains, must be equal to the greatest number of times that either 
of the prime factors 2 or 5, is repeat^ in its denominator, when 
the given fraction is reduced to its lowest terms. 

Ob8. The truth of this principle may be il lu strated thus ; i=.5; that is, the 
decimal terminates with one place ; for, the denominator 2, is taken only onu 
as a fkctor in 10, and therefore only (me dpher is required to be annexed to the 
numerator to reduce it. Again, i=.25, which contains two decimal plaeoi. 
Nofw the denominator 4=2x2; and since 2 is contained only once at a fikctor 
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in 10, U u endent tliat 10 muit be repeated as many times as a factor in the 
numerator, as 2 is taken times as a factor in the denominator, in order to ro- 
dnee the fraction. 

For the same reason | will terminate with tkrm^^aoes, and is equal to .125; 
for, 8=3X^X2- So -{^=.3 ; that is, the decimal tendnates with tme place ; for, 
rince its denominator 5, is taken only once as a factor in 10, it u necessary to 
add only one cipher to its numerator in order to reduce it In like manner it 
may be shown that the number of figures contained in any terminate decimal, 
is equal to the greatest number of times that either of the prime factors 2 or 5, 
is repeated in the denominator of the given firaction. 

The same reasoning will evidentiy hold true when the numerator is 2, 3, 4, 
5, dec., or any number greater than J . In this case the decimal will be as 
many times greater, as tibe numerator k greater than 1. 

344* Tlie number of figures in the period must always he one 
less than there are unite in the denominator ; for, the number of 
remainders different from eaoh other which can arise from any 
operaticm in division, must necessarily be one less than the units 
in the divisor. For example, in dividing by 1, it is evident, the 
only possible remainders are 1, 2, 3, 4, 5, and 6 ; and since in re- 
ducing a common fraction to a decimal, a cipher is annexed to 
each remainder, there cannot be more than six different dividends; 
consequently, there cannot be more than six different figures in 
the quotient. Thus, +=.142857,142857, <fec. 

When the decimal is periodical or circulating, it is custom- 
ary to write the period but once, and put a dot, or accent over 
the first and last figure of the period to denote its continuance. 
Thus, .46135135135, <&c., is written .46135, and .633333, &c,, .63, 

Reduce the following fractions to circulating decimals : 

31. i. 36. f. 41. ♦.» 46. i. 

32. ,f 87.+. 42. f....\, 47. f. 

33. >. 38. +. 43. +. 48. f. 

34. f. 39. t. 44. f 49. -f. 

35. f. 40. f. 45. f. 50. *, 

51. How many decimal figures are required to express -^t 
62. How many decimal figures are required to express A ^ 
68. How many decimal figures are required to express xh ? 
64. How many decimal figures are necessary to express tIt? 
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55. How many decimal figures are necessary to express -H ? 

56. How many decimal figures are necessary to express tAt ^ 

57. Reduce -i^ to a decimal. 59. Reduce -jrir to a decimal. 

58. Reduce -^ t(^a decimal. 60. Reduce ff to a decimal. 

NaU. — For the mbiiho9o£ finding the vahte of periodical decimals, or of le- 
dncing them to dommon Fracti<ms, also of adding^ subtractings miiUiplyingf 
and dividing them, see the next Section. 

CASE III. 

346* Comptmnd Numbers reduced to DecimaU. 

Ex. 1. Reduce Ids. 6d. to the decimal of a pound. 

Analysis.— 13s. 6d.=162d., and £l=240d. (Art. 281.) Now 
16 2d. is i^-J of 240d. The question therefore resolves itself into 
this : reduce the fraction m to decimals. Ans, £.675. Hence, 

346* To reduce a compound number to the decimal of a 
higher denomination. 

First reduce the given compound number to a commxm fraction ; 
(Art. 295 ;) then reduce the common fraction to a decimal, (Art. 337.) 

2. Reduce 4s. 9d. to the decimal of £1. Ans, £.2375. 

8. Reduce 10s. 9d. to the decimal of £1. 

4. Reduce 16s. 6d. to the decimal of £1. 

5. Reduce I7s. 7d. to the decimal of £1. 

6. Reduce 5d. to the decimal of a shilling. 

7. Reduce 6id. to the decimal of a shilling. 

8. Reduce 37 rods to the decimal of a mile. .-^ . 

9. Reduce 2 fur. 2 rods to the decimal of a mile. 

10. Reduce 16 min. 30 sec. to the decimal of an hour. 

11. Reduce dim. 8 min. to the decimal of a day.. 

12. Reduce 5 lbs. 4 oz. to the decimal of a cwt. 

13. Reduce 7 oz. 8 drams to the decimal of a pound. 

14. Reduce 3 pks. 4 qts. to the decimal of a bushel. 

15. Reduce 4 qts: 1 pt. to the decimal of a peck. 

16. Reduce 4 qts. 1 pt. to the decimal of a gallon. 

aviiT.-^340. How ii » Gompoaiid number |^ Jye d to the decMnal of » higher dg^tam 



210 EEDCCTION OF DECIMALS. [SeOT. IX 

CASE IV. 
347* Decimal Compound Numbers reduced to whole ones, 

I. Reduce £.387 to shillings, pence and farthings. 

Operation, Multiply the given decimal by 20, because 
£.387 20s. make £l, and point off as many figures 
20 for decimals, as there are decimal places in 
shil. 7.740 the multiplier and multiplicand. (Art. 324.) 
12 The product is in shillings and a decimal 
pence 8.880 of a shilling. Then ihultiply the decimal 
.4 of a shilling by 12, and point off as be- 
far. 3.520 fore, &c. The numbers on the left of the 
Ans, 7s. 8d. 3 far. decimal points, viz : 7s. 8d. 3 far., form the 
answer. Hence, 

348* To reduce a decimal compound number to whole nimi- 
bers of lower denominations. 

Multiply the given decimal hy that number which it takes of the 
next lower denomination to rfiaJce one of this higher, as in reduetumt 
and point off the product, as in multiplication of decimal fractimn, 
(Art. 324.) Proceed in this manner with the decimal figures oj 
each succeeding product, and the numbers on the left of the dedmai 
point of the several products, will be the whole number required, 

2. S.educe £.725 to shillings, pence and farthings. 
8. Reduce £.1325 to shillings, <fec. 

4. Reduce .1258. to pence and farthing^,. 

5. Reduce .8258. to pence and farthings. 

6. Reduce .125 cwt. to pounds, &c. 

7. Reduce .435 lbs. to ounces and drams. 

8. Reduce .275 miles to rods, <fec. 

9. Reduce .4245 rods to feet, <fec, 

10. Reduce .1824 hhds. to gallons, d^c. 

II. Reduce .4826 gal. to qts.', &c. 

12. Reduce .4258 day to hours, Ac. 

13. Reduce .845 hr. to minutes and seconds. 

QuBST.— 348. How ai« decimal compoand namben reduced to whole oaet of a town 
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SECTION X. 

PERIODICAL, OR CIRCULATING DECIMALS * 

Art. 349* Decimals which consist of the same figures ar set 
of figures repeated, are called Periodical, or Circulating Deci- 
mals. (Art. 339.) 

350* The repeating figures are called periods, or repetends. 
S one ^gwre only repeats, it is called a single period, or repetend ; 
as .lllllr&c.; .33333, &c. 

When the same set of figures recurs at equal intervals, it is 
called a compound period, or repetevid ; as .01010101, <fec. ; 
.123123123, <fec. 

351* If other figures arise before the period commences, the 
decimal is said to be a mixed jteriodical ; all othenlgive called 
pure, or simple periodicals. Thus .42631631, <fec.,j is a mixed 
periodical ; and .33333, <fec., is a pure periodical decimal. 

Obs. 1. When a pure circulating decimal contains as many figures as there 
are units in the denominator less (me^ it is sometimes caHed a perfect period, 
or repetend. (Art. 344.) Thus, i=. 142857, &c., and is a perfect period. 

2. The decimal figures which precede the period, are often called the ter^ 
minate part of the fraction. * ^ , 

352* ^rculating decimals are expressed by writmg thf peri64 
otice with a dot over its first and last figure when compound ; m$y 
" when single by writing the repeating figure only once with a ^pt 
orer it. Thus .46135135, &c., is written .46135 and .33, <fec., .i^^ f- 

353* Similar periods are suoih as begin at the same place be- 
fore or after the decimal point ; as .1 and .3, or 2.34 and 8.76, &c. 

Dissimilar periods are such as begin at different places; as 
.123 and .42325. 

Similar and conterminous periods are such as begin and end in 

the same places ; as .2321 and 1634. 

■ ■ ■ ■* ^ * ■ * ' 
• Should Periodical DeciuHUs be dMUMd toe intricate liw youAger dasaes, tbey caalM 
MDltiwItUiieview. 
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REDUCTION OF CIRCULATING DECIMALS. 

Case I. — To reduce pure circulating decimals to common frae* 
turns, 

354* To investigate this problem, let us recur to the (xrigin 
of circulating decimals, or the manner of obtaining them. For 
example, +=.11111, &c., or .i ; therefore the true value of .11111, 
<&c., or .1, must be i from which it arose. For the same reason 
.22222, <fec.» or .2, must be twice as much or f ; (Art. 186 ;) 
.38338, <fec., or .3=f ; A=i ; .5=f , <fec. 

Again, -8^=010101, <fec., or :6i ; consequently .010101, Ac., of 
.01=^; .020202, &c., or .02=^; .030803, &c., or .bs=-f^; 
.070707, Ac, or ,bi=-ff, Ac. So also ■Ht= .001 001001, Ac., 
or.OOi; therefore .001001, Ac, or. 6oi=-HT; .602=TfT; Ac. 

In like manner +=.142857 ; (Art. 337;) and i42867=+|Wf ; 
for, multiplying the numerator and denominator of + by 142857, 
wehaveiHWf. (Art. 191.) So f is twice as much as + ; +, three 
times as much, Ac. Thus it will be seen that the value of a pore 
periodical decimal is expressed by the common fraction whoee 
numerator is the given period, and whose denominator is as many 
9s as there are figures in the period. Hence, 

356* To reduce a pure circulating decimal to a common 
fraction. 

Make the given period the numerator, and the denominator ttUi 
he as many 9s as there are figures in the period. 

Ex. 1. Reduce .3 to a common fraction. Ans. f , or +.' 

2. Reduce .6 to a common fraction. Ans. +, (xr -f. 

3. Reduce .18 to a common fraction. 

4. Reduce .123 to a common fraction. 

5. Reduce .297 to a common fraction. 

6. Reduce .72 to a common fraction. 

7. Reduce .09 to a common fraction. 

8. Reduce .045 to a common fraction. 

9. Reduce .142857 to a common fraction. 
10. Reduce .076923 to a common Ihictioii. 
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Cask II. — To redtice mixed circulating decimals to emnman 
fractions. 

356* 11. Reduce .16 to a common fraction. 

Analysis, — Separating the mixed decimal into its terminate and 
periodicalpart, wehave .16=.l+.06. (Art. 3?0.) .J^ow.l=-iV; 
(Art. 312 ;) and .06=-^; for, tke pure period .6=f, (Art.«l,) 
and since the mixed period .06, begins in hundredths' place, its 
value is evidently only -^ as much ; but f-f-10=V^. (Arfc 227.) 
Therefore .16=-iV+'^- Now iV and ifn, reduced fo a colnmon 
denominator and added together, make -H** or -t, Ans. 

Obs. In mixed circulating dedmals, if the period begins iaJmndrediM place 
it is evident from the precediiig analysis that thevalae of tiM periodical part is 
only -f^ as much as it would be, if the period w^re pure or begun in tenths 
place ; when the period begins m'thousandiM place, its value is only -^^ part 
as much, &c Th»s .6=f ; .06=^-t-10=yL ; .0(%:f-t-lOO==:-yA-5^, &c. 

357* Hfence, the denominator of the periodical part of a 
mixed circulating decimal, is always as many 9s as there areirfig- 
ures in the period with as many ciphers annexed as ihe» are deci- 
mals in the terminate part, 

12. Reduce .SSeYOSS to a common fraction. 

5oZw//on.r-Reasoning as before .8667923=-:flAp+-5 9ilf5hr. Re- 
ducing these two fractions to the lerast common denominator, 
(Art. 261.) TyuX99999= 8tgf8 ii i whose denominator is the same 
as that of the other. Now |UH U +T3flffir=-HliW» ^ns. 

Contraction, To multiply by 99999, annex as many 

8500000 ciphers to the multiplicand as there are 

'■ 85 9s in the multiplier, &c. (Art. 105.) This 

8499915 1st Nu. gives the numerator of the fir8.t fraction 

67923 2d Nu. or terminate part, to which add the nu- 

6567838 *. merator of the second or periodical pari; 

9999900 Ans, and the sum will be the numerator of the 

answer. The denominator is the same as '. 

diat of the second or periodical part. >' 

10 v^^ 
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Second Method. 

8567923 tbe given circulating decimaL 

85 the terminate part which is subtracted. 
8567838 the nvinerator of the answer. 
tMttou -Ans, 
Note. — 1. Ths rmson of this operation may be shown thus: 8567923=^ 
6500000+67923. Now 8500000^-85+67923 u equal to 8567923—85. ' 

2. It is evident that the required denominator is the same as that of the 
periodical part; (Art. 357;) for, the denominator of the periodical part is the 
least common multiple of the two denominators. Hence, 

358* To reduce a mixed circulating decimal to a common 
fraction. 

Change both the terminate and pertodieal part to commen frac' 
Uons separately, and thmr sum will be the answer required. 

Or, from the given mixed periodical, subtract the terminate part, 
and the remainder willJbe the numerator required. The denominator 
is always as many 9s as there are figures in the period with as 
many ciphers annexed as there are decimals in the terminate part. 

Proof. — Change the common fraction back to a decimal, and if the 
result is the same as the given circulating decimal, the work is right. 

13. Reduce .138 to a common fraction. Ans. -J-J^, or -^. 

14. Reduce .63 to a common fraction. 

15. Reduce .5925 to a common fraction. 

16. Reduce .583 to a common fraction. 

17. Reduce .0227 to a common fraction. 

18. Reduce .4745 to a common fraction. 

19. Reduce .5925 to a common fraction. 

20. Reduce .008497133 to a common fraction. 

Case III. — Dissimilar periodicals reduced to similar and canter 
minous ones. 

350* In changing dissimilar periods, or repetends, to similai 
and conterminous ones, the following particulars require attention. 

1, Any terminate decimal may be considered as interminate 
by annexing ciphers continually to the numerator. Thus .46=3 
.400000, <&c.==.466. 
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*2. AT17 pure periodicnj may be conaidered as micedf by talcing 
tbe given period for the terminate part, and makings tHe given 
pericKl the interminate part. Thus AQ=A6-^.0046t ^c 

3. A smfjle period may be regarded ;is a compound periodical* 
Thus .3 may become .33, or .333 ; bo .63 may be made .6333, 
or .63333, (fee. 

4.^ A sinffk period may also be made to begin at a lower order^ 
* reg^rdin^ its higher orders as terminate deciBtials, Thus ,3 may 
be made .33, or ,3333, &e. 

5. Compound periods may al&o be made to begin at a lower 
order Thna .36 may be changed to .303, or .3036^, &c, ; or by 
extending the number of Jlacea aH may be made ,47979, or 
4797ff79, *fec- ; or making both changes at once ,532 may be 
changed to .5325325, (fee. Hence, 

3G0* To make any number of disaimikr periodical decimals 
Bimllan 

Move the points, so that each ^^eriod shall begin at the sarne order 
oi the period which has the most Ji^urcs in its terminate part. 

21. Change C.814, 3.20, and ,083 to similar and conterminous 
periods. 

^ Operation. Haring made the given periods simi- 

► * 6.814=6.81481481 kr, thenextstep is to make them, con- 
3.2ti = 3.2a2G2C26 terroinous. Kow as one of the given 
.083 = 0.08333333 periods contains 3 figures, another 2, 
and the other 1, it is evident the new 
periodical must contain a number of figures which is some multi- 
ple of the number of figures in the different periods ; vii 1 3, 2, 
and 1. But the least cominon multiple of 3, 2^ and 1 is G ; there- 
fore the new periods must at leiist contain G figures. Hence, 

361. To make any number of dissimilar periodical decimal^ 

iimilar and conterminous, I 

First make the periods dmilar ; (Art. 360 ;) then extend the fig^ I 
ures of each to as man]/ places, as there are units in the least com- 

Tfwn muUiple of the number 0/ periodical Jigures cwitaiTied in eacA < 

tif the givm^deciTfials. (Art, 176.) , . , i 
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46J02 = 4CJti21621« 

^.20 = ij.20:ifJ262G 

63.423 = G3.42it42342 

,486= O.4de060C0 

12.5 =12,60000006 



27. ChaiTge 46.162, 5.26, 63.423, -486, and 12,5, to similaf 
and conterminous periodicals, 

Operaiion. 

Tte numbers of periodical figures in 
the ^^iven docimale are 3, 2, 3, and 1 ; 
and the least common multiple of 
them U 6, Therefore the new periods 
must each have C figures. 

23, Make .27, .8, and .045 similar and conterminous* 

24, Make 4.3$lj 6^4263, an4 .B similar and conterminous, 

ADDITION OF CiRCULATlNa DECIMALS. 

El* 1. Wlmt is the sum of 17,23H-4I,5476+8.614'h6^* 
85,423 ? 

Operation. J 

DiiiimUnr. film. ^ ConlCEmlDOtu. 

17.23 =17.2323232 
,4L247a = 4l.247647C 

8,01 = e.oicicio 

1,5 i= 1.5000000 
36.423 t=35.4232323 

Ans, l04.0i93G48 



Furst make the given decimals sim- 
ilar and conterminous, (Art, 361-) 
Then add the periodical parts as in 
simple addition, and since there are 
6 fibres in the period, divide thcif 
sum by &90999 ; for this would be 
]ts denominator, if' the sum of the 
periodicals were expressed by a common fraction. {Art, 355.) 
Setting down the remainder for the repeat mg decimals, carry the 
quotient 1 to the next colmnn, and proceed as in addition &f 
whole numbers. Hence, 

r362t We derive the flollowlno^ general 
f RULE FOE ADDING CIRCULATING DECIMALS, 

Mr^i make the periods similar and conierminoust and find th^r 
9Ufn as in Simph Addition. Divide this sum hi/ as >na>iy Bs as 
the/ire are fiffures in the periodf wet the rCTnaindcr "Under the Jtffurti 
added far the period of the *tiw, carry tlie q^iotient to the mexi 
wtumn^ and proceed unth Ote rest as i"^ Simple Addition, 
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Obs, [f th« remaindr^r has not so many 5gur« a^ the period^ ciphen mwt 
bo preiiied to mate up the deficiency* 

2, What is the sum of 24.i32 + 2,23 + 85.24 + 67i? 

3, What is the sum of 325.1516+81.23 + 5.024 + 61.6 ? 

4. What is the sum of 31.62 + 7.624 + 8.392 + . 027? 

5. What IS the sum of 462i4 + C0i2+71.164+.35 ? 
Q. What is the sum of e0.25 + .34 + 6.435+.45 + 45.24 ? 

7, What is the sum of fiil4 + 1.5 + 87.2(i + 0.83 + 124.09? 

8. What ifl th<i sum of 3.6 + 7S.3476 + 735.3+ 375+.i7 + 
187.4? 

t?. What is the sum of 5391.357+72.38+187.21+4.2905+ 
217.8466 + 42. I76+.523+58.30048? 

10, What is thesum of ,162 + 134.09+2,93+97.26+3,769230 
+99.083 + 1.5 + .8U? 



SUBTRACTION OF CIRCULATING DECIMALS. 
Ex, 1. From 52-86 take 8,37235, 



H 



Operation. We first make the giren decimals auni- 

52.8fi=52.868G8 lar and conterminous, then subtract as in ^ 
8.37236= e. 37 2 35 Trhole niimhcrs. But since the period in 1 
44-4fl632 th^ louder line is larger than that above 

it, we must borrow 1 from the next higher ^ 
order. Tliis will make the right hand iigure of the remaiuder one 
l«ss than if it was a terminate decimal. Hence, i 

.y. 363* We derive the fallowing general 1 

n 1 

RULE FOR SUBTRACTING CIRCULATING DECIMALS. , 

Jfak^ the periody similar and c<}nUirminous, ani subtract as in i 
it?hoh Kumhers. ^ If the period in the lower Une is larger than that 
above ity diminish the right ftand figure of the remainder hg 1. I 

Ohs. The rTCftftWt for diminishing the right hand figure of tha remflinder by i 

1, if the peri(>d in the lower line ia larger th^n that above itj may be explftined 1 

thu?; 1 

When the j^eriod in the lower Jine ia larger than Ihat ahove it, we must cTt- 
dently borrow 1 from the next hif*her order. Now if the given decimah were 

- extended to a second peiiod, In Ihi^ period the lower number would aU 4 
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laiger than that above it, and therefore we most borrow 1. Bvt having hot' 
rowed 1 in the seconcl period, we must alK> cany one to the next figure in the 
lower Hne, or, what is the same in effect, diminish the right hand figure of thfl 
vemoinder bj 1. 

2. From 85.62 take 13.76482. Ans. 71.86193. 

3. From 470.32 take 84.7697. 

4. From 3.8564 take .0382. 
6. From 46.123 take 41.3. 

6. From 801.6 take 400.75. 

7. From 4.7824 take .87. 

8. From 1419.6 take 1200.9. 

9. From .634852 take .02 i. 

10. From 8482.421 take 6081.035. 

MULTIPLICATION OP CIRCULATING DECIMALS. . 

Ex. 1. What is the product of .36 into .25 ? 

Operation. We first reduce the given periodi- 

.36=f 5=T^f cals to common fractions ; (jjat. 368;) 

.25=A+iMr=-§^. then multiply them together. (Art 

Now -i4- X ^= -M 2 1 9.) Finally, we reduce the proiduct 

But ■|ft^=.092 Ans, to a periodical decimal. Hence, 

364* We derive the following general 

RULE FOR MULTIPLYma CIRCULATING DECIMALS. 

Mrst reduce the given periodicali to common frctctionSy and mul- 
tiply them together as usual. (Art. 219.) Finally, reduce the prod- 
uct to decimals and it will he the answer required. 

Obs. If the nmneratorg and denomihatora have common factors, the opera- 
tion may be corUraded by canceling those factcrs before the multiplication if 
performed. (Art.22L) 

2. What is the product of 37.23 into .26 ? Ans. 9.928. 
8. What is the product of .123 into .6 ? 
• 4. What is the product of .245 into 7.3 ? 
6. What is the product of 24.6 into 15.7 ? 
0. What ia the product of 46,23 into 16.13 ? 
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1. What is the product of 8574.3 into 87.6 ? 

8. What is the product of ^973 into 8 ? 

9. What is the product of 49640.54 into .'70503 ? 
10. What is the product of 7.72 into .297 f 

DIVISION OP CIRCULATllfa DECIMALS. 

Ex. 1. Divide 234.6 by .7. 

Operation. We first reduce the divis 

234.6 =234-|^-2LjA and dividend to common frac- 

.7=^ tions; (Art. 358 ;) and divide 

Now J^-^f =J^x4=*ff^ one by the other; (Art. 229;) 

And ^f^=301.7l4285 Ans. then reduce the quotient to a 

decimal. (Ark 337.) Hence, 

365* We derive the following general 

RULE FOR DIVIDING CIRCULATINO DECIMALS/ 

Btduee the divisor and dividend to common fractions ; divide 
on£ fraction hy the other, and reduce the qtiotieni to decimals. 

Obs. After the dhrisor is inyerted, if the nttmeraton and denominators have 
fecton common to both, the operation may be contracted by caruxling thoid 
factors. (Art. 232.) 

2. Divide 319.28007112 by 764.6. Ans. 0.4176826. 

3. Divide 18.66 by .3. 

4. Divide .6 by .123. 

6. Divide 2.297 by .297. 

6. Divide 760730.618 by 87.6. 

7. Divide 54 by .15. " 

8. Divide 13.5i69533 by 4.297. 

9. Divide 24.081 by .386. 
10. Divide .36 by .26. 



BEOucTioN Of [Sscr. XI. 

SECTION XI. 
FEDERAL MONEY. 

Art. 366* Federal Money is .the currency of the Unitti 
States. Its denominations, we have seen, are Eagles, Dollars, 
Dimes, Cents, and Mills, (Art. 244.) 

367* All accounts in ihe United States are required by law 
to be kept in dollars^ cents, and mills, Eagles are expressed in 
dollars, and dimes in cents. Thus, instead of 8 eagles, we say, 
80 dollars ; instead of dimes and 7 cents/ we say, 67 cents, kc. 

368* Federal Money is based upon the Decimal system of 
Notation. Its dtnominations increase and decrease from right to 
left and left to right in a tenfold ratio, like whole numbers and 
decimals. (Art. 244. Obs. 1.) 

369* The dolliur is regarded as the umt / cents and mills are 
fractional parts of the dollar, and are distinguished from it by 
a decimal point or separatrix (.) in .the same manner as common 
decimals are distinguished from whole numbers. (Art. 311.) 
Dollars therefore occupy units* place c^ simple numbers ; eagles, 
or tens of dollars, tens* place, <fec. Dimes, or tenths of a dollar, 
occupy the place of tenths in decimals ; cents, or hundredths of a 
dollar, the place of hundredths ; mills, or thousandths of a dollar, 
the place of thousandths ; tenths of a mill, or ten thousandths of 
a dollar, the place of ten thousandths, &c. 

Obs. 1. Since dimes in humieB9tTeinsa.ctions are expnsaed in cents, two placa 
of decimals are assigned to cents. If therefore the numbei* of cents is less than 
10, a cipher must always be placed on ike left hand of them ; for cents are hun- 
dredths of a dollar, and hundredths occupy the second decimal place. (Art 313.) 
For example, 4 cents are written thus .04; 7 cents thus .07; &c. 

2. Mills occupy the third plaoe of decimals ; for they are thousandths of a 
dollar. Consequently, when there are no cents in the given sum, two ciphers 
must be placed before the mills. Hence, 

Quest.— 366. What Is Federal Money? 367. In what are accounts kept in the U. S.I 
How would yon express 8 eagles ? How express 6 dimes and 7 cents ? 368. Upon what ii 
Federal Money based ? 369. What is regarded as the unit in Federal Money ? What vn 
cents and mills 1 How are they distinguished from dollars 1 
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370» 1\> read sty sum of Federal Money. 

Call all the figures on tie left of the decimal point dollars ; the 
first two figures after the point, are cents ; the third figure denotes 
mills ; the other places on the right are decimals of a mill. Thus, 
$3.25232 is read, 3 dollars, 25 cents, 2 mills, and 92 Inmdredtha 
d a mill. 

Obs. Sometimes all the figures after the point are read as dedmahi of a dol- 
lar. Thus, $5,356 is read, « 5 and 356 thousandths doOan." 

Write the following sums in Federal money : 

1. YO dollars, and 8 cents. Jns. $70.08. 

2. 150 dollars, 3 cents, and 5 mills. 

3. 409 dollars, 40 cents, and 3 mills. 

4. 200 dollars, 5 cents, and 2 mills. 

5. 4050 dollars, fi5 cents, and 3 mills. 

Nate.-^ln bunness transactions, when doflars and cents are expressed ti>- 
gether, the cents are frequently written in the form of a oommoii fractiiio. 
Thus, the sum of S75.45, is written 7^fy dollars. 

REDUCTION OP FEDERAL MONEY. 

CASE t. 

Ex. 1. How many cents are there in 05 dollars ? 

Solution. — Since in 1 dollar there are 100 cents, in 95 doUan 
there are 95 times as many. And 95 X 100=9500. 

Ans. 9500 cents. 
2. In 20 oentB how many mills ? Ans. 200 mills. 

Note. — To multiply hy 10, 100, dbe., we simply annex as many dj^en to 
the multiplicand, as there are ciphers in the multiplier. (Art. 99.) Henee, 

371* To reduce dollars to cents, annex two ciphers. 
To reduce dollars to nulls, annex three ciphers. 
To reduce cents to mills, annex one cipher. 

Obs. To reduce dollars, cents, and mills, to miQs, erase the sign tf dtttatn 
wnd tkeseparatrix. Thus, $25.36 reduced to cents, becomes 2536 cents. 

auKST.-^W. How do ytm read Federal Moneyl Obs, What other mode M resdfaiff 
VMmllMMyUflaeMiMMBdt STL Hotr am doUan radoesd to ««rts 1 IMlMni«»*ills1 
OratitoniUsI 0*». DoUais,eMUi,siidmUls,tomUlit 

10* ' 
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3. In $12 how many cents? Ans. 1200 cents. 

4. In $460 how manj cents ? 
6. In $05 how many mills ? 

6. In 90 cents how many mills ? 
1. Reduce $25.15 to cents. 

8. Reduce $864.08 to cents. 

9. Reduce $1265.05 to mills. 

10. Reduce $4580.10 to mills. 

11. Reduce $6886.258 to mills. ^ 

12. Reduce $85625.40 to mills. 

CASE II. 

13. In 6400 cents, how many dollars? 

Suggestion. — Since 100 cents make 1 dollar, 6400 cents will 
make as many dollars as 100 is contained times in 6400. And 
6400—100=64. Am. $64. 

14. In 260 mills, how many cents? A%s. 26 cents. 

Note, — To divide by 10, I00,.&c., we simply cut off as many figures from the 
light of the dividend as there are ciphers in the divisor. (Art 131.) Hence, 

372* To reduce cents to dollars, cut off two figures on the 
right. 

To reduce mills to dollars, cut off three figures on the right. 
To reduce mills to cents, cut off one figure on the right. 
Obs. The figures cut off are cents and mills. 

15. In 626 cents, how many dollars? Am. $6.26. 

16. In 1516 cents, how many dollars? 
1*7; In 162 mills, how many cents? 

18. In 1000 mills, how many dollars? 

19. In 2360 mills, how many cents? 

20. In 3280 mills, how many dollars? 

21. Reduce 8500 cents to dollars. 

22. Reduce 2345 cents to dollars, &c. 

23. Reduce 92355 mills to dollars, &c. 

** ■ — \ ' • ' 

QuBBT.-— 37S. How are cents redooed to doUant MUls to doUMsl MlUs to eeoMl 
Mf. Wlwt are the fignrei cat offl 



' Arts. 872-374.] fedsral monbt. 829 

24. Beduce 160233 mills to dollars, &c. 

25. Reduce 450341 cents to dollars, &c. 

373* Since Federal Money is expressed acc6rdiBg to the de- 
cimal system of notation, it is evident that it may be subjected to 
the same operations and treated in the same manner as Decimal 
Fractions, 



ADDITION OP FEDERAL MONEY. 

Ex. 1. A man bought a cloak for $35,375, a hat for $4,875, a 
pair of boots for $^0, and a coat for $23.625 : what did he pay 
for ail? 

Operation. We write the dollars tmder dollars, cents 

$35,375 under cents, <fec. Then add each column sepa- 

4.875 rately, and point off as many figures for cents 

6.50 and mills, in the amount, as there are places 

23.625 of cents and mills in either of the given num« 

$70,375 Ans. bers. Hence, 

374* We derive the following general 

RTTLE FOR ADDING FEI>ERAL MONEY. 

Write dollars under dollars, cents wider cents, <fec., so that ths 
same orders or denominations may stand under each other. Add 
each column separately, and^poifU off the amount as in addition of 
dedmxd fractions. (Art 320.) 

Obs. If either of the given nmnbera have no cents expreiMwd, tt is castomarr 
to supi^y tibieir place by ciphers. 

2. What is the sum of $48.25, $96.60, $40.09, and $81.10 ? 

3. What is the sum of $103.40, $68,253, $89,455, $140.02, 
and $180? 

4. What is the sum of $136,255, $10.30, $248.50, $65.98, 
and $100,125? 

aucrr^374. How is Federal Monoy ad4ed1 How point off tha amooatl Oli. W1m« 
tay ortbaglvaB aaaibeiw h»x^ ao caati axpiMMd, bowis tiMr pUM sopplMf 
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5. What is the sum of tll70/ $400.02, $130, $250.10, and 
$845.22? 

6. What is the sum of $268.45, $800.05, $102,125, $80,625, 
and $90.25? ' 

7. What it the sum of $1500.20, $1050.07, $100.70, $95,025, 
$360,437, and $425 ? 

8. What is the sum of $2600, $1027.404, $1003.40, $3304.17, 
$165.47, and $2600.08 ? 

0. A man bought a load of haj for $10,675, a hm^ for $73.25, 
a yoke of oxen for $69.56, a cow for $17, and a calf for $5.80: 
what did he pay for all ? 

10. A lady gave $21.50 for a dress, $9.25 for a bonnet, $28.33 
for a shawl, and $15.25 for a muff: what was her bill ? 

11. A jockey bought a span of horses for $276.87, and sold 
them so as to gain $73.45 : how much did he sell them for? 

12. A man gave $4925.68 for a Uam, and sold it so as to gain 
$1565.37 : how much did he sell it for ? 

13. A man sold t^sloop for $7623.87, which was $1141.25 less 
than cost : ^ow mvch did it cost ? 

14. A man bought a block of stores for $15268, which was 
$1721 less than cost : what was the cost? 

15. What is the sum of 134 dolls. 3 cts. 7 mills, 108 dolls. 
6 cts. 8 mills, 90 dolls. 9 ct^. 4 mills, and 46 dolls. 18 cts. 4 mills? 

16. What is the sum of 61 dolls. 1 ct. 2 mills, 19 dolls. 11 cts. 
4 mills, 140 dolls, and 80 dolls. 4 cts. ? 

17. What is the sum of 140 dolls. 10 cts., 69 dolls. 3 cts. 
8 mills, 18 dolls. 7 cts., and 29 dolls. 5 mills? 

18. What is the sum of 860 dolls. 8 cts., 298 dolls. 4 cts. 8 mills, 
416 dolls., 280 dolls. 13 cts., and 91 dolls.? 

19. What is the sum of 14209 dolls., 66241 dolls., 1050 dolls., 
610 dolls. 1 cts., and 1000 dolls. 10 cts. ? 

20. What is the sum of 1625 dolls., 4025 dolls., 1863 dolls. 
75 cts., 16000 dolls., and 48261 dolls.? 

21. What is the sum of 8 thousand dolls., 2 hundred and 60 
dolls. 5 cts., 19 thousand dolls. 60 cts., 6 hundred dolls. 9 cts.? 

22. What is the sum of 19 thousand dolls. 50 cts., 61 thou^i 
(Band dolls. 10 ct8.« 18 hundred dolls. 8 cts. ? 
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SUBTRACTION OF^FEDERAL MOKEY. 

Ex. 1. A merchant bought a quantity of molasses for $75.40, 
and a box of sugar for $42.63 : how much more did he paj for 
one than the other ? 

Operation. , We write the less number under the greater, 

$75.40 plmig dollars under dollars, Ac, then subtract 

42.63 and point off the answer, as in subtraction of 

$32.77 decimals. Hence, ^ 

375* We derive the following general 

RULE FOR SUBTRACTINa FEDERAL MONEY. 

Write the less number under the greater, with dollars under dol- 
lars, cents under cents, <fec. ; then subtract and point off the remain' 
der as in subtraction of decimal fractions. (Art. 322.) 

Obs. If either of the ghren numbers have no cents expressed, it is customary 
to supply their place hy diphers. 

2. A man bought a horse for $75.50, and sold it for $87.63 : 
how much did he make by his baigam? 

3. If a man deposits $204.65 in a bank, tqfd afterwards checks 
out $119.83, how much will he have left ?•. 

4. A man owing $682.40, paid $435.25 : how much does he 
still owe ? 

5. A man owing $982.68, paid all but $64.20 : how much did 
he pay ? 

6. A merchant bought a quantity of goods for $833.63, and re- 
tailed them for $1016.85 : how much did he make by the bargain ? 

7. A merchant bought a lot of goods for $1265.82, and sold 
them for $942.35 : how much did he lose ? 

8. A grocer sold a lot of sugar for $635.20, and made thereby' 
$261.38 : how much did he pay for the sugar? 

9. A man sold his farm for $12250.62, which was $1379.87 
more than it cost : how much did it cost ? 

UimtT.->373. How is Fedma lioiiey suMnctedl How potat off the leiiMiBderT 
Cflt. When either of the giyen Bnmbers hmre no cent^ how Is their plsM svppUed t 
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10. From tlOGOO.YS take t8901.26. 

11. From $20206.85 take $10261.062. 

12. From $61219.40 take $100,036. 
18. From $19 take 1 cent and 9 mills. 

14. From 89 dollars take 89 cents. 

15. From 506 dolls, take 316 dolls, and 8 cts. 

16. From 5 dolls. 7 mills take 2 dolls. 1 etp. 

17. From 61 dolls. 6 cts. take 29 dolls. 4 mills. 

18. From 11000 dolls. 10 cts. take 110 dolls. 3 cts. 

19. From 100100 dolls, take 10110 dolls. 10 cts. 



MULTIPLICATION OP FEDERAL MOPnEY. 

376* In multiplication of Federal Money, as well as in simple 
numbers, the multiplier must always be considered an abstraei 
number, (Art. 82. Obs. 2.) 

Ex. 1. What will 8 bbls. of flour cost, at $5.62 per bbL ? 

Analysis, — Since 1 bbl. costs $5.62, 8 bbls. will cost 8 times as 
much; and $5.62X8 =$44.96 Ans. 

2. What cost 21.7 bushels of apples, at 15 cts. per bushel? 

Operation. Reasoning as before, 21.7 bushels will cosi 

21.7 21.7 times 15 cents. But in performing the 

.15 multiplication, it is more convenient to make 

1085 the .15 the multiplier, and the result will be 

217 the same as if it was placed for the multipli- 

$3,255 Ans. cand. (Art. 83.) Point off the product as be- 
fore. Hence, 

377* When the price of one article, one pound, one yard, <fec., is 
given, to find the cost of any number of articles, pounds, yards, <fec. 

Multiply the price of one article and the number of articles Uh 
gether, and point off the product as in multiplication of decimals, 
(Art. 324.) 

CluB8T.~376. In Multiplication of Federal Money, what must one of the given fheton 
be considered 1 377. When the price of one article, one ponnd, &c., is giv«a, how to the 
•ost of any Bomber of articlet foond 1 
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8. What cost 1Y:6 yards of doth, at $4.75 per yard ? 
4. Multiply $26,626 by 20.2. 

378* From the preceding illustrations we derive the following 
general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numhers, and jmnt off the product as in 
multiplication of decimal fractums. (Art. 324.) 

Obs. 1. When the price, or the quantity contains a c(nnmon fraction, th» 
firaction may be changed to a decimal. (Art. 337.) 

2. In business operations, when the mills in the answer are 5, or over, it 10 
oiistomary to call them a cent ; when under 5, they are disregarded. 

6. What cost 12^ yards of cotton, at 9-} cts. per yard ? 

Solution. — 12i yards=12.6, and 9i cts.=.0925 ; now .0925X 
12.6=$1. 16626. Ans. 

6. What cost 46i yards of satin, at 87^ cts. per yard ? 

7. What cost 169i- bbls. of pork, at $8^ per barrel ? 

8. What cost 324f lbs. of sugar, at 12^ cts. a pound? 

9. What cost 97 gals, of oil, at 87i cts. per gallon ? 

10. What cost 310 lbs. of tea, at 62^ cts. a pound? 

11. What cost 23i tons of hay, at $8f per ton ? 

12. What cost 46 bbls. of flour, at $7^ per barrel? 

13. At I6i cts. per doz., what cost 13+ dozen of eggs ? 

14. At 8f cts. per pound, what will 32+ lbs. of pork come to? 
16. At $6i per bbl., what will 146+ bbls. of flour cost? 

16. At 22+ cts. per doz., what will a gross of buttons cost? 

17. At 31+ cts. per doz., what cost 46 doz. skeins of silk? 

18. At 17+ cts, per yard, what cost 91+ yards of calico ? 

19. What cost 46 doz. plates, at 62+ cts. per doz.? 

20. What cost 63 doz. pen-knives, at $3+ per doz. ? . 

21. What cost 19 doz. silver spoons, at $7+ per dozen? 

22. What cost 1866+ bushels of wheat, at $1+ per bushel? 

23. What cost 2660f yds. of broadcloth, at $6+ per yard ? 

aiTBST.— 378. What Is 4hs mle fat Mnltlplleation of Federal Money 1 OA*. WImb Um 
fries or qiuntUyeoBta^aooaiMOAte0tiiQa,wluUBhoalilWdoMwiaiitt 
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DIVISION OF FEDERAL MOlfET. 

Ex. 1. A man bought 8 sheep for $42.24 : what did he giire 
apiece? 

Arudyns. — ^If 8 sheep cost $42.24, 1 sheep will cost \ of $42.24 ; 
and $42.24-7- 8=$5.28. Ans, $5.28. 

Proof. — If 1 sheep costs $5.28, 8 sheep will cost 8 times as 
much ; and $5.28 X 8=$42.24. Hence, 

379* When the number of articles, potmds, yards, &c., and 
the cost of the whole are j^en, to find the price of (me article, one 
pound, &Q, 

Divide the whoU cost hy the whole number of articlee, and point 
ojf the quotient as in division of decitnal fractions. (Art. 330.) 

2. A shoemaker sold 15 pair of boots for $67.50 : how much 
did he get a pair ? 

3. A merchant sold 66i lbs. of sugar for $3.93 : how much 
was that a pound ? 

4. A man bought 6.5 yards of cloth for $20.345 : how much 
was that per yard ? 

5. How many bbls. of flour, at $5.38 per bbl., can be bought 
for $34.97 ? 

Analysis. — Since $5.88 will buy 1 bbl.. Operation. 

$34.97 will buy as many bbls. as $5.38 5.88)34.97(6.5 Ans. 
are contained times in $34.97. We divide 32 28 

as in simple numbers, and point off one de- 2 690 

cimal figure in the quotient. 2 690 

Proof.— $5.38X6.5 =$34.97, the given amount 

380* Hence, when the price of one article, poimd, yard, <fec., 
and the cost of the whole are given, to find the number of arti- 
cles, <fec. • 

Divide the whole cost hy the price of one, and point off the qwh 
tient as in division of decimals. 

acBST.— 379. When the number of articles, pounds, &c., and the cost of the whole are 
gtTen, how Is the cost of one arUele found ? 380. When the price of one articl|6, oae VomL 
^^ and the cost of the whole an flTen, how la the nombwr of aitietoo Ibtnd? 
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. - 6. How many coats, at $12.56, can be bought for |ltfs.085 ? 
1. How. many times is $11.13 contained in 987.606 ? 

8. A. gentleman distributed $68 equally taotoag 82 poor per- 
sons : how much did each receive ? 

Operation. 
32)$68(2.125 Ans. After dividing the $68 by 32, there is 

64 a remainder of 4 dollars, which should be 

4000 reduced to cents and mills, and then be 

32 divided as before. (Art. 371.) The ciphers 

80 thus annexed must be regarded as deci- 

64 mals; consequently there will be three 

160 decimal figures in the quo^ent• 
160 

381* From the preceding illustrations we derive the following 
general 

RULE FOR DIVIDING FEDERAL MONEY. 

Divide as in simple numbers, and point qff the quotient as m 
division of decimal fractions, (Art. 330.) 

Obis. 1. In dividing Federal Money, if the number of decimals in the divisor 
is the same as that in the dividend, the quotient will be a Vfhole number. 
(Art 3,30. Obs.l.) 

2. When there are more decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal places 
equal to those in the divisor. The quotient thence arising will be a whole 
number. (Obs. 1.) 

3. After all the figures of the dividend are divided, if there is a remainder, 
ciphers may be annexed to it, and the operation may be continued as in divi- 
sion of decimals. (Art. 330. Obs. 3.) The ciphers thus annexed must be re- 
garded as decimal places of the dividend. 

9. How many gallons of molasses^ at 28 cts. per gallon, can 
you buy for $86.25 ? 

QuBST.— 381. What is the rule for Division of Federal Money 1 OH, When there is a 
lemainder after all the figures of the dividend are divided, how proceed 1 Wheu there are 
m/m decimals in the divisor than in the dividend, how proceed 1 
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10. How many ]rard» of calico, at 13^ cts. per yard, can be 
bought for $73.37i? 

1 1. How many dot. of ^gs, at 9jt cts. per dos., can be bought 
for $94,185? 

12. At 18f cts. per doz., how many skeins of sewmg silk can 
be bought for $67.50 ? 

13. A man paid $72.25 for 20.5 yards of cloth : how much did 
he pay per yard ? 

14. A man paid $76.50 for 51 sheep : what was the price per 
head? 

15. A man paid $150 for 24 pair of boots ^^ow much was 
that a pair ? 

16. If you "gtve $56.25 for 28i bbls. of flour, how much do you 
pay per bairel ? 

17. If a man gives $316,375 for Sli yards of cloth, what is 
Ihat per yard ? 

18. A grocer sold 965i lbs. of sugar for $81.25 : what did he 
get a pound ? 

19. The fare from Albany to Bufialo, a distance of 326 miles, 
is $13.20 : how much is it per mile ? 

20. The fare from Boston to Albany, a distance of 203 miles, 
is $5.50 : how much is it per mile ? 

21. If a clerk's salary is $650 per annum, how much does he 
receive per day ? 

22. If a man spends $563.38 a year, how much are his average 
expenses per day ? 

23. At 81 i cts. per biishel, how many bushels of wheat can 
you buy for $1500? 

24. How many tons of coal, at $6,625 per ton, can you buy for 
$752.36? 

25. If a man's income is $100 per week, how much is it per 
hour? 

26. At $14.50 per acre, how many acres of land can you buy 
for $3560 ? 

27. At $15i- apiece, how many cows can you buy for $7750? 

28. At $375.75 apiece, how many carriages can be bought fot 
$56362.50 ? 
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COUNTING ROOM EXERCISES. 
Ex. 1. What cost ^0 yards of satinet, at $1.12^ per jard? 

Analysis, — ^If the price were $1 per yard, the cloth would evi- 
dently cost as many dollars as there are yards. But $1.12i is 
equal to 1 and i dollars ; hence, the cloth wilf cost i more dollars 
than there are yards ; consequently, if we add to the number of 
yards \ of itself, it will give the cost. Now + of d20=40,^and 
320+40=360. Ans. $360. 

Proof. — |1.12ix 320=$360, the same as before. Hence, 

382* When the price of 1 article, 1 pound, <&;c., is $1.12^^; 
$1.25 ; $1.37^; &ts., to find the cost of any number of articles. 

To the given number of articles, add +, ■}-, f , <fec., of itself as 
the case may he, and the sum will he the cost required, 

Ob8. When the piice of 1 article, &c., ig $2.12i^, $2.25, $3.37i^, &c., the 
operation may be contracted by, multiplying the given number of articles by 
2|, 2}/ 3f , &c., as the case may be. 

2. What cost 640 bushels of wheat, at $1.25 per bushel? 

3. What cost 372 pair of shoes, at $1,371 a pair? 

4. What cost 480 bbls. of cider, at $1.62^ a barrel ? 

5. What cost 520 yards of silk, at $1.50 per yard ? 

6. What cost 720 drums of figs, at $1.87i per drum? 

7. At $2.12^ apiece, what will 480 sheep cost? 

8. At $2.37i apiece, what will 364 vests cost ? 

9. At $3.25 per yard, what cost 744 yards of cloth ? 

10. At $4.62^ apiece, what cost 960 hats ? 

11. At $5.1 2^ a pair, what cost 278 pair of boots ? 

12. At $7.37i per lb., what will 365 lbs. of opium cost ? 

13. A collier sold 856 tons of coal, at $6.87^ per ton : how 
much did it amount to ? 

14. At $19.62i^ per acre, what will 537 acres of land cost? 

15. What cost 72 lbs. of flax, at $8.25 per hundred? 

Analysis. — 72 pounds are i^- of 100 pounds; therefore 72 
pounds will cost -ftV of $8.25 ; and -AV of $8.25=?^^^, 
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Operation. We multiply the price <^ 100 lbs. ($8.25) 

t8.25 by 72, the given number of pounds, and the 

72 product 1594.00, is the cost of 72 lbs. at 

1650 $8.25 per |x>«tai2. But the price is $8.25 per 

5775 hundred^; consequently the product $594.00 

$5^00' Am. is 100 times too large, and must therefore be 

divided by 100, to give the true answer. But 

to divide by 100, we simply remove the decimal point two places 

towards the left (Art. 331.) 

16. What cost 867 bricks, at $4.45 per 1000? 

Operation. Reasoning as before, ^67 bricks wilTcost 

4.45 -MV of $4.45. We multip)^^ price of 1000 

3 67 bricks by the given number 0^ bricks, and di- 

$1.63315 Ana. vide the product by 1000. (Ail 331.) Hence, 

383* To find the cost of articles sold by the 100, or 1000. 

Multiply the given price hy the given number of articles^ then 
if the price is for 100, divide the product hy 100 ; hut if the price 
is for 1000, divide it hy 1000. (Art. 331.) 

17. A farmer sold 563 lbs. of hay, at $1.12^ per hundred : how 
much did it come to ? 

18. What cost 1640 lbs. of beef, at $6.37i per hundred? 

19. What cost 2719 lbs. offish, at $4.20 per hundred? 

20. What is the freight on 3568 lbs. from New York to Buffalo, 
at $1.67 per hundred? 

21. What cost 6521 lbs. of cheese, at $7f per hundred? 

22. What cost 15214 lbs. of butter, at $12^ per hundred? 

23. At $6.25 per 1000, what cost 865 feet of spruce boards ? 

24. At $19.45 per 1000, what cost 2680 feet of pine boards ? 

25. At $67.33 per 1000, what cost 6500 feet of mahogany? 

26. When ginger is $16.53 per cwt., what is it per pound? 

Analysis. — Since 100 lbs. cost $16.53, 1 lb. will cost t+t of 
$16.53. But to divide by 100, we remove the decimal point two 
places to the left. (Art. 331.) Ans, $0.1653. 

(luiiT.«4e3. Uow do yoa find the cost of articles sold, by the 100, or 10001 
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27. When pine boards are $21.63 per 1000^ what are they per 
foot? 

Solution. — ^Beaeoning as before^ 1 foot will cost «nftnr of $21.63. 
Now to divide by 1000, we remove the decimal point three places 
to the left. (Art. 331.) Ans, $.02163. Hence, 

384* When the cost of 100, or 1000 articles, pounds, <&c., is 
given, the price of one is fomid by simply removing the decimal 
point in the given cost or dividend, as many places to the left as 
there are ciphers in the divisor, (Art. 331.) 

28. Bought 1000 bricks for $7.20 : what is that apiece? 

29. If 1000^ £eet of hemlock boards cost $6.40, what will one 
foot cost ?,. 

30. Bought 42 cwt. of tobacco for $565.82 : what is that per 
cwt. ; and wHaJ per pound ? 

31. Bought 75 cwt. of butter for $966.38: what is that per 
cwt. ; and what per pound ? 

BILLS, ACCOUNTS, <kO. 

385* A Bill, in mercantile operations, is a paper containing 
a written statement of the items, and the price or amount of goods 
sold. 

32. What is the cost of the several articles, and what the amount, 
»f the following Ull? 

New Yobk, May 21st, 1S47. 
(?. B. Grannie, Esq,, 

Bought of Mark H, Newman <h Co,^ 
75 Thomson's Mental Arithmetic, at % ,\2\ 



60 " Practical Arithmetic, 

86 Porter's Rhetorical Reader, 
25 Willson's School History, 
30 M'Elligott's Young Analyzer, 
75 Thomson's Day's Algebra, 
50 *' Legendre's Geometry, 



.81| 
.62i 

.46 - 1 

.31i 
.50 
.47+ 
Received Payment, 

Ma/rh H. Nwmm^ dk Co, 
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(88.) 






Philadelphia, June 10th, 1847. 


Hon, Horace Binney, 




Bought of Leverette d: Otiggs, 


163 lbs. Butter, 


at 


$.14i . . . 


286 lbs. Coffee, 


it 


.081 


86 lbs. Chocolate, 


t€ 


.11 • . . 


685 lbs. Sugar, 


U 


.10+ . . . • 


21 doz. Eggs, 


tt 


.13 ... 


860 lbs. Lard, 


U 


.09i 



What was the cost of the sev^M articles, and what the amount 
of his bill? 

Albany, July Ist 1847. 



Messrs. Collins dt Brothers^ 










ToQ. 


W. Bunker, Dr. 


For 320 yds. Silk, at 


»1.12i 




- 


*' 266 " Broadcloth, " 


3.62i 




. 


" 175 pair Cotton Hose, " 


0.12i 




- 


" 100 " Silk " " 


0.87+ 




- 


" 15 doz. Gloves, " 


0.62+ 




. 


" 120 Straw Hats, 


1.87+ 




- 



"What was the cost of the several articles, and what the amounj 
of his bill? 

(35.) 

St. Louis, Aug. 25th, 1847. 
Jiumes JBenrg, Esq. 

To J. L. Hoffman ik Co., Dr. 
For 15260 lbs. Pork, at $0.05+ 

" 7265 lbs. Cheese, " 0.08+ 

" 11521 bu. Corn, " 0.50 - - 

" 1560 bbls. Flour, " 6.12+ 

CREDIT. 

By 1150 lbs. Cotton, at $0.06+ . . - 
" 8256 lbs. Sugar, " 0.07 . . - 
" 6450 gals. Molasses, " 0.37+ ... 
" Cash to balance account^ 

What is the amount of cash requisite to balance the account? 
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SECTION XII, 



PERCENTAGK 



Art. 386* The terms Percentage and Per Cent signify a cer- 
tain allotvance on a hundred ; that is, a certain part of a hundred, 
or simply hundredths. Thus, the expression 6 per cent, signifies 
6 hundredths, (tot*) '7 per cent., Y hundredths, (to7>) &c., of the' 
number, or sum of money under consideration. 

Note. — The termu Percentage and Per CenU, are derived from the Latin jper 
and centum^ signifyuig by (he hundred. 

387* We have seen that hundredths are decimal expressions, 
occupying the first two places of figures on the right of the deci- 
mal point. (Arts. 311, 314.) Now, since percentage and J9cr cent. 
signify hundredths, it is manifest that they can be expressed by 
decimals, as in the following 



1 per cent. 

2 per cent. 

3 per cent. 

6 per cent. 

7 per cent 
10 per cent. 
12 per cent. 
50 per cent. 

100 per cent. 
103 per cent. 
125 per cent., &e. 

i per cent., that is, ^ of 1 

i per cent., that is, i of 1 

i per cent., that is, f of 1 
13^ per cent. 
25| per cent. 

Obs. 1. It will be seen from the preceding Table, that when the given per 
cent, is less than 10, a dphar moat be prefixed to the figure ezpres^g it, in the 
flune manner as when tiie nomber of eenliii less than 10. (Art. 9fl9. Oba. 1.) 
■ ■ «i . ■ — — . ■ 

^KST.— 386. What do tht tefms pereentsfe and per cent signify 1 What to meapt by 
6fer'eent., 7 per eent, Ate, of any nmiiMk^ or sam T 
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DENTAG 


^E 


TABLE. 










is written thus : 


.01 








u t 


( tt^ 


.03 








tt t 


I tt 


.03 








ti t 


t tt 


.06 








u t 


c tt 


.07 








l< ( 


t tt 


.10 








II t 


t tt 


.1-2 








u c 


I u 


£0 








If 1 


t M 


1.00 








. « < 


1 CI 


1.03 








<l 1 


1 « 


1.25 


ofl 


per cent. 


tt t 


i li 


.005 


Ofl 


per cent. 


tt t 


i <( 


-.0025 


ofl 


per cent. 


tt t 


f tt 


.0075 




, , 


tt t 


t tt 


.13125 








tt 1 


t tt 


.25375 
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When the given per cent, is mart than 100, it mnit plainly feqmie a mized 
nuoiber to expreas it (Ait. 315. Obi. 3.) 

2. Parts of 1 per cent, may be expresBod either by a cammon firaction, or by 

decimdds. Thus, thA^xpreasion 17| per cent, ii eqoiralent to .17635 percent 

^ 3. The first tico decimal figures properly denote the per cent., lor thej an 

hundredths ; the other decimals being jpofif of hundredths^ express parU of 

1 percent 

KXAMPLES. 

1. Write 1 per cent., 2 per cent., 4 per cent., 6 per cei^t., 7 per 
cent., 8 per cent., in decimals. 

2. Write 11 percent.; 12; 14; 16; 16; 23; Q6; 93. 

3. Write i per ct.; f ; i; |; ♦; i; i; i; I; ♦; +;f;+;i. 

4. Write 4i per ct. ; 6+; 7i; 9i; 12*; 161; 116; 400*. 

6. An agent collected 9700 for a merchant, and received 5 per 
cent, for his services : how much did he receive ? 

Analysts. — Since 6 per cent, is the same as -rtv, the agent must 
have received t!t of $700. Now rfrr of $700 is $ Tg8 > which k 
equal to $7 ; and 6 huidredths is 6 times $7, or $36, 

Operation, Since -rhf^^^^p ^^ multiply the given nun- 

$700 ber of dollars by .05, and it gives the answer in 

.06 cents, which we reduce to dollars by pointing 

$36.00 Ans. off 2 decimals. (Art. 372.) Hence, 

388* To calculate percentage on any number, or sum of 
money. 

Multiply tke given number or sum by the given per cent, expressed 
decimally; and point off the product as in multiplication cf deci- 
mal fractions. (Art. 324.) 

Obs. 1. It ii important for the learner to observe, that the amount of money 
collected^ is made the basis upon which the percentage is computed. That is, 
the agent is entitled to 3 dollars, as often as he collects 100 dollars, and not as 
often as he pays over 100 dollars, as is frequently supposed. For in the latter 
case he would receive only i-f?, instead of -ToV ^^ *^ ^^^ *" question. TWi 
distinction is important, especially in calculating percentage on largie i 



QoBST.— 387. H»«r may per esntafe or psr cent, be ex prowe d 1 Ob». Whea ths gNss 
ftr cent. U ton thaa 10, bow to U wrftlsa? Wheo mora ttoui 100, how? 388. Itowlt 
perceDtfife calcalated 1 Ob*. In colleethit money, npon what tmsis is the per eenl. c«l 
oalated 1 If the per csat costalas a conunoa Iksctkm whlsh csaaoc besifiijj^^Ksrf- 
Bally, how proceed T 
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3. Hence, if the per cent, contains a common fraction which cannot he ex- 
pressed decimally, first multiply by the decimal, then by the common fraction 
of the given per cent, and point off the sum of their products as above. 

6. What is 4i per cent, of $300 ? 

Solution, — ^Expressed decimally, 4^- per cent.=.042 ; (Art. 387. 
Obs. 2 ;) and $300X .042=$12.60. Ans. 

7. What is 3 per cent, of $266.25 ? 

8. What is 2 per cent, of $437.63 ? 

9. What is 4 per cent, of $173.04 ? 

10. What is 6 per cent, of $145.13 ? 

11. What is 7 per cent, of $1630.10? 

12. A. man borrowed $150, and paid 7 per cent, for the use of 
it : how much did he pay ? 

13. A merchant bought goods amounting to $1825, and sold 
them so that he gained 12 per cent : how much did he gain? 

14. A constable collected $862.56, and charged 5 per cent, for 
his services : how much did he receive ; and how much did he 
pay over ? 

15. What is 10 per cent, of $4020.50 ? 

16. What is 8 per cent, of $1675 ? 

17. What is 4^ per cent, of $725 ? 

18. What is 5i per cent, of $648.30? 

19. What is 6i per cent, of $1000 ? 

20. What is 7i per cent, of $2000 ? 

21. What is 8^ per cent, of $100.25 ? 

22. A farmer having 1500 sheep, lost 25 per oent. of them: 
how many did he lose ? 

23. A merchant having $1960 on deposit, drew out 20 per oent 
of it : how much had he left in the bank ? 

24. A merchant imported 1500 boxes of oranges, and 12i- per 
nent of them decayed : how many boxes did he lose ; and how 
many had he left ? 

25. What is i per cent of $1625 ? 

26. What is | per cent of $3526.40 ? 
«7. What is i per cent of $42260.08 ? 
28. What is i per.cent of $75000 ? 
8^. What is f per eent of $1<00000 ? 

II 
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80. What is i per cent of $45241.20 ? 

31. What is i per cent, of $675264 ? 

32. A merchant bought a stock of goods amounting to $4565, 
and paid 3^ per cent, for freight : what was the whole cost of 
his goods? 

33. A man's salary is $2000 a year, and he lays up 37^ per 
cent, of it : how much does he spend ? 

34. A youth who inherited $20000, spent 40 per cent. (A it in 
dissipation : how much had he left ? 

35. Two merchants embarked in business with $18250 capital 
apiece ; one gained 20 per cent, and the other lost 20 per cent. 
the first year : what was then the amount of each man's property? 

36. Two men invested $10000 apiece in stocks ; one lost 8 per 
cent., the other 6 per cent. : what was the difference of their loss? 

87. What is the difference between 6 per cent of $1040, and 
7 per eent. of $005 ? 

APPLICATIONS OP PERCENTAGE. 

389* Percentage, or the method of reckoning by hundredths, 
is applied to various calculations in the practical concerns of life. 
Among the most important of these are Commission, Brokerage, 
the Rise and Fall of Stocks, Interest, Discount, Insurance, Profit 
and Loss, Duties, and Taxes. Its principles, therefore, should be 
thoroughly understood by every scholar. 

COMMISSION, BROKERAGE, AND STOCKS. 

390* ComnUmon is the per cent, or sum charged by agents 
for their services in buying and selling goods, or transacting other 
business. 

Ob8. An Agent who bays and sells goods lor another, is called a Canmit- 

sion Merchant^ a Fcuior, or Correspondent. 

391* Brokerage is the per cent, or sum charged by money deal- 
ers, called Brokers, for negotiating Bills of Exchange, and other 
monetary operations, and is of the same nature as Commission. 

OvBST.— aoo. What is eoauniMion 1 Obt. Wlutt is w i«Bat who b«ys sad ttUs 1»* 
•• qdl«d1 



A»RTs. 38^-^95.] ooMMissioH. 345 

392* By the term Stocks, is meant the Capital of moneyed 
Institutions, as incorporated Banks, Manufactories, Railroad and 
Insurance Companies ; also, Government and State Bonds, Sic. 

Oss, 1. Stocks are usually divided into portions of $100 each, called shares; 
and the owners of these shares are called Stockholders. 

2. The association or company thus formed, is called a corporation ; the in- 
strument specif^ring the powers, rights, and privileges invested in the corpora- 
tion, is called a charter, 

393* The original cost or valuation of a share is called its 
nominal, or par value ; the sum for which it can be sold, is its 
real value, 

Obs. 1. The rise or fall of Stocks is reckoned at a certain per cent, of its 
par vcdiu!. The term par is a Latin word, which signifies equalj or a state of 
equaXiiy. , ^. _ 

2. When Stocks sell for their original cost or valuation, they are iiiftSi pe 
al par ; when they sell for more than cost, they are said to be aJbofWrnu^ ai a 
prtnwttM, m an ttdvance ; when they do not sell at cost, they are tff^ be 
beloro par^ or ai a discount. 

3. Persons who deal in Stocks are usually called Stock Brokers^^ot Stock 
Jobbers. 

394* The commission or allowance vadAQ to factors and brokers, 
also the rise and fall of stocks, are usually reckoned at a certain 
percentage on the amount of money employed in the transaction. 
or on the par value of the given shares. Hence, 

395* To compute commission, brokerage, and the premium or 
discount on stocks. « 

Multiply the given sum by the given per cent, expressed in deci- 
mals, and point off the product as in Percentage, (Art. 388.) 

Obs. The commisrion for the collection of bills, taxes, &c., also for the sale 
or purchase of goods, varies from 2^ to 12 or 15 per cent., and should always 
be reckoned on the amount of money coUecUd^ or paid out, or employed in the 
transaction. 

The brokerage for the sale or purchase of stocks, varies ftom | to | per 
cent, reckoned on the par value of the stock. 

QuKST.— 391. What is brokerage ? 992. What is meant by the term stocks ? Obs. How 
are stocks osoally divided 1 398. What is the par value of stocks? What the real Value 1 
Ob*. What is the meaning of the term par 1 When are stocks at par 1 When above par 1 
When below } 395. How do yon compute eonunlsstoo, brokenca, Iw.^ 
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SXAMPLIS. 

1. An auctioneer sold goods amotinting to $463, at 3 per cent 
commission : how much did he receive ? Ans^ $13.89. 

2. An agent bought goods amountmg to $625.375 : what is 
his commission, at 2 per cent. ? 

3. What is the commission on $1682.25, at 3i per cent.? 

4. What is the commission on $1463.18, at 5' per cesA. ? 

5. What is the commission on $2560.07, at ^ per cent. ? 

6. What is the commission on $10250, at 6 per cent. ? 

7. What is the commission on $8340.60, at 7 per cent. ? 

8. What is the commission on $960,625, at 5i per cent. ? 

9. A commission merchant sold goods to the amount of $6285, 
at 2\ per cent. : what was his commission ? 

gl^An attorney collected a debt of $8265.17, and charged *l\ 
per^i^l^or his services : how much did he receive ? 

llrittonght $1108 worth of books, at 4 per cent, commiasion: 
what was the amount of commission ? 

12. A tax-gatherer collected $12250, for which he was entitled 
to 5i per cent, commission : how much did he receive ? 

13. Sold goods amounting to $1432.26 : how much was the 
commission, at 4 per cent. ? 

14. A commission merchant sold a quantity of hardware amoont- 
ing to $9240.71 : how much would he receive, allowing 2^ per 
cent, for selling, and 2 per cent, more for guaranteeing th^ pay- 
ment? 

15. An auctioneer sold carpeting amounting to $2186.68, and 
charged 2\ per cent, for selling, and 2f per cent, for guaranteeing 
the payment : how much did the auctioneer receive ; and how 
much did he remit the owner ? 

396* Commission merchants, agents, d^c, generally keep ao 
account with their employers, and as they make investeents oi 
sales of goods, charge their commission cm the amount infeated, 
or the sum employed in the transaction. 

Sometimes, however, a specific amount is sent to an agent oi 
broker, requesting him, after deducting his commission^ to lay<n^ 
the balanoe in a oertain nuumer. 
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16. A genUeman sent his agent $1500 to purchase a library: • 
how much had he to lay out after deducting his commission at 5 
per ^nt ; and what was his commission ? 

Note. — The money actually laid out by the agent in books, ifl mamfestly the 
proper baas on which to calculate his comnussion ; fi>r it would be unjust to 
ehaige commission on the sum he retains. (Art. 395. Obs.) 

Analysis, — ^The money laid out is \%i of itself, and the commi»- 
non is rlir of this sum ; consequently the money laid out added 
to the commission, must be -tfl the whole amount. The question 
therefore resolves itself into this: $1500 is -fff of what sum? 
If $1500 is -Hi, -rihr must be 1500-t-105=J^W, and-H*=.J^W- 
Xl00=$1428.57, the sum laid out. Now $1500— $1428.57= 
$71.43, the commission. 

Proof. — $1428.57 X.05=$7l.43; and $1428.67-f$7l.48= 
$1500, the amount sent. Hence, 

397* To compute commission when it is to be deducted in 
advance from a given amount, and the balance is to be invested. 

Divide the given amount by $1 increased by the per cent, commis- 
sum, and the quotient will be the part to be invested. Subtract the 
part invested from the given amount, cand the remainder will be the 
commission. 

Obs. The conmiission may also be found by multiplying the sum invested by 
the given per cent, according to the preceding rule. (Art 395.) 

17. An agent received $21500 to lay out in provisions, "after 
deducting 2 per cent, commission : what sum did he lay out? 

18. A coimtry merchant sent $3560 to his agent in the cfty, to 
purchase goods : after taking out his commission, at 8i per cent., 
how much remained to lay out ? 

19. Baring, Brothers <fe Co. sent their agents $800000 to bi^ 
flour : after deducting 5 per cent, commission, how much would 
be left to invest ? 

20. A broker negotiated a bill of esehange of $82531, at 5 pei 
sent. : how much did he receive for his services ? 

21. What is the brokerage on $94265, at 1^ per cent. ? 

22. What is the brokerage on $6200, at f per eeni. '^ 
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28. What is the brokerage on $8845.50, at •}• per cent ? 

24. What is the brokerage on $2500, at f per cent. ? 

25. A broker made an investment of $21265, and charged H 
per cent. : what was the amount of his brokerage ? 

26. If you buy 20 shares of Western Railroad stock, at 7 per 
cent, advance, how much will your stock cost you ? Ans, $2140. 

Nate. — The gtock eyidently cost ita par value, which k S^OOO and 7 per cent, 
hendefl. Now 82000X .07=$] 40.00 ; and $3000 +$140=82140. 

27. What cost 20 shares of bank stock, at 7 per cent, discount? 

Ans. $2000— ♦140=$1860. 

28. What cost 35 shares of New York and Erie Railroad stock, 
at 5i per cent, premium ? 

29. A merchant bought 45 shares of Commercial Bank stock 
at par, and afterwards sold them, at 50 per cent, discount : how 
much did he lose ? 

30. A man invested $8460 in the New England Manufacturing 
Co., and afterwards sold out at 4i per cent, advance : how mnch 
did he sell his stock for ? 

31. Sold 64 shares of Hudson River Railroad stock, at lO^per 
cent, premium : how much did they come to ? 

32. A man bought 35 shares of Utica and Syracuse Railroad 
stock at par, and afterwards sold them at 1^ per cent, advance: 
how mucli did he get for them ? 

83. A man bought 15 shares of Albany and Schenectady Rail- 
road stock, at 2 per cent, advance, and sold them at 10 per cent 
disc.^ how much did he sell them for ; and how much did he lose? 

34. Bought 71 shares in the Albany Gas Co. at 5-}- per cent 
premium : how much did they amount to ? 

35. A broker bought 48 shares of Michigan Railroad stock, 
at 14 per cent, discount, and sold them at 6 per cent, advance: 
how much did he make by the operation ? 

36. If I employ a broker to buy me 55 shares of Railroad stock, 
which is 20 per cent, below par, and pay him i per cent, brokc^ 
age, how much will my stock cost me ? 

37. If my agent buys 78 shares of New York and Philadel- 
phia Railroad stock, at 15 per cent, advance, and charges me \ 
per cent brokMngei how much will my stock cost ? 




BREST. 

398* Interest is the sum paid for the use of money by the 
borrower to the lender. It is reckoned at a given per cent per 
annum; that is^ so many dollars are paid for the use of $100 
for one year; so many cents for 100 cents; so many pounds foi 
£100; <fec. 

Obs. The student should be careful to notice the distinction between Com- 
mission and ItUerest, The forvur k reckoned at a certain per cent, without 
regard to time ; (Art 395 ;) the lattv Is reckoned at a certain per cent, for one 
year; consequently, for longer or ikmier periods than one year, like proportion: 
of the percentage for one year are taken. 

The term per annum, signifies for a year. 

399* The money lent, or that for which interest is psdd, is 
called the principal. 

The per cent, paid per annum, is called the rate. 

The sum of the principal and interest, is called the amount. 
Thus, if I borrow $100 for 1 year, and ^ree to pay 5 per cent, 
for the use of it, at the end of the year I must pay the lender 
$100, the sum which I borrowed, :and $5 interest, making $105. 
The principal in this ease, is $100 ; the interest $5 ; the rate 5 
per cent. ; and the amount $105. 

Obs. The term per annum, is seldom expressed in connection with the rate 
per cent., but it is always understood ; for the rate is the per cent, paid per 
annum. (Art. 399.) 

400* The rate of interest is usually established by law. It va- 
ries in different countries and in different parts of our own country. 

Obs. Wiien no rate is mentioned, the rate established by the laws of the 
State in which the transaction takes place, is always understood to be the one 
intended by the parties. 

401* Any rate of interest higlier than the legal rate, is called 
usury, and the person exacting it is liable to a heavy penalty. 

Any rate less than the legal rate may be taken, if the parties 
concerned so agree. 

auKST.— 396. What is Interest 1 How is it reckoned ? Oha. What is the difference be- 
tween Commission and Interest 1 What is meant by the term per annum ? 399. What is 
meant by the principal ? The rate 1 The amount 1 400. Hpvir is the rate usually deter- 
tniaed 1 Is it Uie same everywhere 1 Ob: When no rate is mentioned, what rate is mir 
dcmtoodl 401. What is any late higher than the legal rate called ? , 
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403* The legal rates of mterest, and the penalty for usury in 
the several States of the Union, are as follows : 

Stnta. l^gol raieu - FenaHyftr Vntrf. 

Maine, 6 per cent FoHeit of the whole deht 

N. Hampehire, 6 per cent Forfeit of three times the usoiy. 

Vermont, 6 per cent. RecoTeij in action with costs. 

Massachnsetts, 6 per cent Fc^eit of three times the usniy. 

Bhode Island, 6 per cent Fdrfeit of the usuiy and int on the d^l 

Connecticut, 6 per cent Fodeit of the whole deht 

New York, 7 per cent Forftit of the whole debt 

New Jersey, 6 per cent. Forfeit of the whole debt 

PennsjNania, 6 per cent Forfeit of the whole delit 

Delaware, 6 per cent Fc^eit of the whole debt 

Maiyland, 6 per cent a Usurious contracts Toid. 

Virginia, 6 per cent Forfeit of double the usuiy. 

N. Carolina, 6 per cent Forfeit of double the usuiy. 

S.Carolina, 7 per cent Forfeit of interest and usury with costs. 

Geofgia, 8 per cent Forfeit of three times the usuiy. 

Alabama, 8 per oent Forfeit of interest and usury. 

Mississippi, 8 per cent 6 Forfeit of usuiy and costs. 

Louiaana, 5 per cent e Usurious contracts Toid. 

Tennessee, 6 per cent Usurious contracts void! 

Kentucky, 6 per cent Usury may be recovered with costs. 

Ohio, 6 per cent Usurious contracts void. 

Indiana, 6 per cent Forfeit of double the excess. 

Illinois, 6 per cent, d Forfeit of three times the usury, and int. due. 

Missouri, 6 per cent, e Forfeit of the usury, and the interest dae. 

Michigan, 7 per cent. Forfeit of the usuiy, and one fourth the debt 

Arkansas, 6 per cent. / Forfeit of usuiy. 

Florida, 8 per cent Forfeit of interest and usury. 

Wisconsin, 7 per cent "^ Forfeit of three times the usury. 

Iowa, 7 per cent, h Forfeit of three times the usury. 

Texas, 10 per cent. Usurious contracts void. 

Dist. Columbia, 6 per cent Usurious contracts void. 

Obs. 1. On debts and judgments in favor of the United States j interest is 
computed at 6 per cent. 

2. In Canada and Nova Scotia, the legal rate of interest is 6 per cent. In 
England and France it is 5 per cent. ; in Irelaiid 6 per cent In llaJbif^ about 
the commencement of the 13th century, it varied from 20 to 30 per cent. 



a On tobacco contracts 8 per cent, h Bjr contract as high as 10 per cent e Bank lnte^ 
•tt 6 per cent ; conventional as high as 10 per cent, d By agreement as high as 13 p« 
eent e By agreement as high as 10 per cent. / By agreement, any rate not exceeding !• 
yu cent g By conlnct as high as 13 per cent. A By agreement as high as 19 per eent 
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403« Ex. 1. What is the inteiest of $30 far 1 year, at 6 
per cent ? 

Analysis, — ^We have seen that^ per cent is ffir ; that is, $6 
for Hoc, 6 cents for 100 cents, <&c. (Art 386.) Since therefore 
the interest of $1 (100 cents) for 1 year is 6 cents, the interest of 
|30 for the same time must be 30 times as much ; and |30X«06 
=$1.80, Jns. 

Operation. We first multiply the principal by the 

$30 Prin. given rate per cent expressed in decimals, 

.06 Rate. as in percentage, and point off as many de* 

$1.80 Int 1 yr. cimals in the product as there are decimal 

places in both factors. 

Ex. 2. What is the interest of $140.25 for 1 year, 1 month, and 
10 days, at 7 per cent ? What is the amount ? 

Operation. 

$140.25 Prin. 1 month is -|V of a year; tibere- 

.07 Rate. fore the interest for 1 month is -^ 

12) $9.8175 Int 1 yr. of 1 year's interest 10 days are i 

3) 8181 " 1 mo. of 1 month, consequently the interest 

2727 " 10 d. for 10 days, is i of 1 month's inter- 

$10.9083 Interest est The amount is found by add- 

$140.25 Prin. added, ing the principal and interest to- 

$151.1583 Amount gether. 

Nole.— l, In ad^Bng the pnndpal and inteieflt, care muft betaken to iidd 
doUaTB to doUan, centf to cei^ &c. (Art. 374.) 

3. When the Tate per cent u less than 10, a cipher mngt always be prefixed 
to the figare denoting h.- (Art. 387. Obs. 1.) It ia lughly impOTtant that the 
principal and the rate ahoidd both be wriUe» conecdy, in order to prerenft Hji- 
takes in pointing off the product. ^^ 

Ex. 3. What is the interest of $250.80 for 4 years, at 5 per 
cent ? What is the amount ? 

/SWte^Mm.— $250.80X.05=$12.54, the interest for 1 year. 
Now $12.54X 4=$50.16, " « 4 yeare. 
And $250.80+$50.16=$300.96,ib6 amount required. 
11* 
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404* From the foregoing illustratioiis and principlet we de 
duce tbe following general 

RULE FOR COMPUTING INTEREST. 

L For oitb tsar. Multiply the principal by the given rate, and 
from the product point off as many figures for decimals, as there 
are decimal places in both factors, (Art. 324.) 

II. For two ob mors tbars. Multiply the interest of 1 year 
ly the given number of years. 

III. For months. Take such a fractional part of 1 year^ in- 
terest, as is denoted by the given number of months, 

IV. For days. Take such a fractional part of one montKs in- 
terest, as is denoted by the given number of days. 

The amount isfoultd by adding the principal and interest together, 

Om. 1. The reason of this role is evident from the coniideration that the 
given raU per cent, per annum denotes hundredths, (Arts. 386, 398.) Now 
when the r«te ii 6 per cent we multiply hy .06, when 7 per cent hy .07, &c., 
and point off two figurci in the product; consequently the result will be the 
same as to multiply by ^ J^, ^-J^, &c. 

9. In caloulatinjT interest, a month, whether it contains 30 or 3t days, or 
even but 98 or 39, as in the cuse of February, is assumed to bn one twelfth of a 
year. Therefore, for 1 month we take t^ of 1 year's Interest ; for 2 months, -J- ; 
for 3 months, \ ; for 4 months, \\ for 6 months, \\ for 8 months, -f , &«. 

Again, 30 days are commonly considered a month ; consequently the interest 
for 1 day, or any number of days under 30, is so many thirtieths of a month's 
interest. (Art. 303. Obs. 2.) Therefore, for 1 day we take -gV ^^ ^ month's 
mterest ; for 9 days, ^ ; for 3 days, ^^ ; for 5 days, -J-; for 10 days, -J-, &c. 

This practice seems to have been originally adopted on account of its con- 
venience. Though not strictly accurate, it is sanctioned by general usage. 

3. Allowing 30 days to a month, and 12 months to a year, a year would con- 
tain only 3t>0 days, wliich in point of fact is -3-^, or -^ less than an ordinary 
year. Hence, 

To find the interest for any number of days with entire accuracy ^ we must 
take so many 365ths of 1 year's interest, as is denoted by the given number 
of days ; or, find the interest for the days as above ; from this subtract -^ of 

QuKST.— 404. How Is interest cotnpnted for a year 1 IIow for any nnmber of years ? 
How for months 1 How for days 1 How find the amount 1 Obs. In reckoning interest, 
what part of a year is a month considered ? How many days are commonly contfideied a 
■oathl Js this praclke aeearate 1 
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itself, and the remainder will be the exact interest The laws of New Yori^ 
and several other states, require this deduction to be made. 

In business, when the mills in the result are 5, or over, it is ensloniaiy to 
add I to the cents ; if under 5, to disregard them. 

EXAMPLES. 

1. What is tlie interest of $423 for 1 yr., at 7 per cent. ? 

2. What is the interest of $240.31 for 3 yrs., at 6 per cent. ? 

5. What is the interest of $408.67 for 2 yrs., at 5 per cent. ? 
4. What is the interest of $640 for 1 yr., at 8 per cent. ? 

6. What is the interest of $430.45 for 2 yrs., at 1 per cent. ? 
6. What is the interest of $186.06 for 4 yrs., at 6 per cent. ? 
1. What is the interest of $864.80 for 5 yrs., at 4i per cent. ? 

8. What is the interest of $768 for 4 months, at 7 per cent. ? 

9. What is the interest of $940.20 for 6 mo., at 6 per cent. ? 

10. What is the interest of $243.10 for 5 mo., at 8 per cent ? 

11. What is the interest of $195.82 for 7 mo., at 6 per ceoit. ? 

12. What is the interest of $425.35 for 9 mo., at 6 per cent. ? 

13. At 7 per cent., what is the int. of $738 for 1 yr. and 2 mo. ? 

14. At 6 per cent., what is the int. of $894 for 1 yr. and 8 mo. ? 

15. At 7 per cent., what is the amount of $926 for 6 mo. ? 

16. At 7 per cent, what is the amt. of $648 for 2 mo. 15 d. ? 

17. At 6 per cent, what is the amt. of $1000 for 1 mo. lid.? 

18. At 5 per cent, what is the amt. of $1565.45 for 3 mo. ? 

19. At 6 per cent, what is the amt. of $872 for 4 mo. ? 

20. What is the int of $681 for 10 days, at 6 per cent. ? 

21. What is the int of $483.26 for 15 d., at 7 per cent ? 

22. What is the int of $569.40 for 20 d., at 6 per cent ? 

23. What is the amt. of $95 for 1 yr. and 6 mo., at 5 per cent. ? 

24. What is the amt. of $148 for 8 mo. 12 d., at 6 per cent ? 

25. What is the amt. of $700 for 30 d., at 7 per cent. ? 

26. What is the int. of $340 for 60 d., at 6i per cent ? 

27. What is the int. of $4685 for 90 d., at 6+ per cent ? 
S8. What is the amt of $3293 for 80 d., at 7 per cent ? 
29. What is the amt of $5265 for 15 d., at 6 per cent. ? 

80. What is the int. of $8310 for 10 d., at 7 per cent ? 

81. What is the int. of $50625 for 21 d., at 6 per cent ? 

82. What is the amt. of $65256 for 4 mo., at 7 per cent ? 
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SECOND METHOD OF COMPUTINO INTEREST. 

405« There is another method of cmnptiting interest, which 
IB very simple and convenient in its application, particularly when 
the interest is required for months and days, at 6 per cent. 

406* We have seen that for 1 year, the interest of $1 at 6 
per cent, is 6 cents., or 1.06 ; (Art. 404 ;) therefore. 
For 1 month, the interest of $1 ii -j^ of 6 cents, which is $.005; 
" 3 months, " " is -i^, or i- of 6 cents, « " 4)1; 

'* 3 months, « " is -^, or -^ of 6 cents, << «< .015; 

" 4 months, " <* is -^, or -^ of 6 cents, " «' U»; 

*< 5 months, << " is ^Vi of6cente, « «< .035; 

« 6 months, " <« is -A, or^of6cen(iy •< « .03; 

Hence, The interest of $1 for 1 month, at 6 per cent., is 5 mills, 
for every 2 months, it is 1 cent; and for any number of months, 
U is as many cents, or hundredths of a dollar, as 2 is contained 
Umes in the given number of months. 

407* Since the interest of |l for 1 month (30 days) is 5 millB^ 
or 1.005, (Art. 406,) 
For 6 days (| of 30 days) the interest of $1 is -J^ of 5 mills, or $.001; 
« 12 days (f of 30 days) " " is f of 5 mills, or .002; 

<< 18 days (f of 30 days) " «< is f of 5 mills, or .003; 

" 3 days (-,1,^ of 30 days) " « is ^^ of SmiUs, or .0005; 

That is, the interest of $1 for every 6 days, is 1 mill, or $.001 ; 
and for any number of days, it is as many mills, or thousandths 
of a dollar, as 6 is contained times in the given number of days. 

408* Hence, to find the interest of $1 for any number d 
days, at 6 per cent. 

Divide the given number of days by 6, and set the first guotiefU 
figure in thousandths* place, when the days are 6, or more than 6 ; 
but in ten thousandths* place, when they are less than 6. 

Obs. For €0 days (3 mo.) the interest of $1 is 1 cent; (Art 406;) n^n, 
therefore, the number of days is 60 or OTer, the first quotient figve unst 
Mcnpy hundredth^ place. 

QcrxflT.^40& How find the interest of $1 Px say anmber of dayi, at S per eeiit.t 
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Ex. 1. What is the interest of $185 for 1 year, 6 monUui and 
18 days, at 6 per cent. ? 

Analysis. — ^The interest of $1 for 1 year is OperaHon. 

6 cents ; for 6 months it is 3 cents; and for $185 Prin. 

18 days it is 3 mills. (Arts. 406, 407.) Now .093 Int. |1. 

.064-.034-.008=$.093. Since therefore the 556 

interest of |1 for the given time is $.093, the 1665 

interest of $185 must be 185 times as much. $17,205 Ans. 

409* From these principles we may derive a 

SECOND RULE FOR COMPUTING INTEREST. 

1. To compute the interest on any sum, at 6 per cent. 
Multiply the jprincipal hy the interest af %\ for the given time, 

at 6 per cent,, and point of the product as in multiplication of 
decimals, (Art. 324.) 

II. To compute int. at any rate, greater or less than 6 per cent. 

First find the interest on the given sum at 6 per cent, ; then 
add to this interest, or subtract from it, such a fractional part of 
itself, as the required rate exceeds or falls short of 6 per cent. 

The amount is found hy adding the prindpod and interest to* 
gether as in the former method, (Art. 404.) 

Obs. 1. The aniourU may also be found by multiplying the given principal by 
the amount of one dollar for the time. 

2. The reason of the first pari of this rule, is manifest from the principle that 
the interest of 2 dollars for any given time and rate, must be ivfice as much as 
the interest of 1 dollar for the same time and rate ; the interest of 60 dollars, 
50 tunes as much as that of 1 dollar, &c. 

3. When the required rate is 7 per cent., we first find the interest at 6 per cent., 
then add -J- of it to itself; if 5 per cent., subtract ■}- of it from itself, &c., for the 
obvious reason, that 7 per cent, is once and 1 sixth, or -^ of 6 per cent ; 5 
per cent is only ■}. of 6 per cent, &c. 

4. When the decimal denoting the int. of $1 for the days, is long, or is a repC" 
tendj }i is more accurate to retain the common fraction. (Art 387. Obs. 3.) 

2. What is the interest of $746 for 4 months and 18 days, at 
6 per cent.? Ans. $17,153. 

duKtr.— 409. What is the second method of eompoting interest, at 6 per ceai 1 WiMB 
Iks itte per cent is gieater or leas thaa 6 per cent, how proceedl 
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8. Wl^ is ^ interest of $240 for 6 montibs and 12 days, at 
1 per cent. ? 

Operation, 

$240 Prin. • The interest (^ #1 for 6 mo. at 6 

.032 Int. of $1. per ct., is .03 ; for 12 d. it is .003 ; 

480 and .03 + .002=$.082. 

720 The required rate is 1 per cent. 

6)$O50=Int. at 6 per ct more than 6 per cent. ; we there- 

1.280=i of 6 per ct. fore find the interest at 6 per cent, 

Ans, $8,960 Int. at 7 per ct. and add i of it to itself. 

4. What is the interest of $680 for 3 mo., at 6 per cent. ? 

5. What is the interest of $213.08 for 1 mo., at 6 per cent. ? 

6. Wliat is the interest of $859 for 1 yr. 2 mo., at 7 per cent? 

7. What is the interest of $768 for 1 yr. 7 mo., at 8 p^ cent? 

8. What is the interest of $684 for 9 mo., at 6 per cent ? 

9. At 7 per cent., what is the amount of $387 for 5 mo. ? 

10. At 4 per cent, what is the amt of $1125 for 1 yr. 2 mo.? 

11. At 5 per cent, what is the amt of $1056 for 10 mo. 24 d.? 

12. At 6 per cent, what is the int. of $1340 for 1 mo. 15 d. ? 

13. At 7 per cent., what is the int of $815 for 2 mo. 21 d. ? 

14. At 8 per cent., what is the amt of $961 for 4 mo. 10 d. ? 

15. What is the int of $2345.10 for 6 mo., at 6i per cent ? 

16. What is the int of $1567.18 for 4 mo., at 7i per cent ? 

17. What is the int of $3500 for 11 mo., at 10 per cent ? 

18. What is the int. of $39,375 for 2 yrs., at 12i per cent ? 

19. What is the int of $113.61 for 5 yrs., at 15 per cent? 

20. What is the int. of $1000 for 2 yrs., at 20 per cent ? 

21. Wliat is the int of $1260.34 for 10 yrs., at 13 per cent? 

22. At 16 per cent., what is the int. of $150 for 6 years. ? 

23. At 30 per cent., what is the int of $300 for 1 year. ? 

24. What is the amt of $12645 for 10 d, at 6 per cent ? 

25. What is the amt of $16285 for 24 d., at 7 per cent ? 

26. At 4i per cent, what is the int of $10255 for 8 months? 

27. At 5i per cent, what is the int of $17371 for 3 months ? 

28. What is the amt. of $1 for 100 yrs., at 7 per cent ? 

29. What is the amt. of 1 cent for 100 yrs., at 6 per cent ? 
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410* Since the interest of $1 at 6 per cent, forili in6,Is 6 
cents, (Art. 406,) for 6 mo. it must be 3 cents ; fbr 3 mo.. If cents ; 
for 2 mo., 1 cent; for 1 mo. or 80 d. i cent; for 15 d., i cent; 
for 20 d. i cent, <!bc. That is, the interest of $1 at 6 per cent, 
is as many cents as are equal to half the given number of months. 

411* Hence, to compute interest at 6 per cent, by months. 
Multiply the principal hy half the number of months, and point 
off two more figures for decimals in the product than there are deci- 
mal places in the multiplica7id, 

Qbs. 1. When there are years and days, reduce the years to months, and 
the days to a common fraction of a month. 

Or, divide the days by 3, and annex the quotient to the months considered 
as hundredths ; half of the number thus produced wiU be the decimal muUipUer, 

3. The latter method is the same as dividing the days by 6, and setting the 
first quotient figure in thousandth's place ; for, we divide the days by 3 and 3, 
and 3X3=6. (Arts. 407, 408.) 

30. What is the int. of $460,384 for 8 mos. and 15 d., at 6 per ct. ? 

Operation. 

$460,384 We multiply by 4+, for, 8 months+16 

4i days=8i months, and 8i-r2=4-}-. And 



1841636 since there are three decimals in the mul- 

115096 tiplicand, we point off 5 in the product. 

$10.56632 Ans. 

31. What is the interest of $780 for 4 months, at 6 per cent. ? 

32. What is the interest of $1406 for 3 mo., at 6 per cent. ? 

33. What is the interest of $109 for 2 tao., at 7 per cent. ? 

34. What is the interest of $119.45 for 8 mo., at 6 per cent. ? 

35. What is the interest of $618 for 1 yr. 3 mo., at 6 per cent. ? 

36. What is the interest of $861 for 2 yrs. 6 mo., at 6 per cent. ? 

37. What is the interest of $936.40 for 3 yrs., at 6 per cent. ? 

38. What is the interest of $4526 for 6 ma 2 d., at 6 per cent. ? 

39. What is the interest of $8246 for 10 mo., at 7 per cent. T:'vn 

40. What is the interest of $31286 for 3 mo., at 6 per cent ? 

41. What is the mterest of $17600 for 1 yr. 3 mo., at 7 per ct. ? 

42. What is the amount of $3286 for 8 mo. 16 d., at 6 per ct. ? 

43. What is the amount of $16876 for 5 mo. 18 d., at 6 per ct ? 
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41S* We have seen that the interest of $1 at 6 per cent for 
any number of days is equal to as many mills, as 6 is contained 
times in the griven days. (Art. 407.) Hence, 

413* To compute interest at 6 per cent, by days. 

Ifuitiply tke principal hy one sixth of the given number ofdays^ 
and point of three mare figures for decimals in the product than 
there are decimal places in the principal, (Art. 411. Obs. 2.) 

Or, multiply the principal by the given number of days, divide 
the product by 6, and point off the quotient as above. 

Obs. The product u in mills and parts of a mUL Thfi object, therefinre, of 
pointing off three more places lor decimals in the product than there are deci- 
mals in the principal, is to reduce it to dollars. (Ait 873.) 

44. What is the interest of $976.22 for 88 days, at 6 per cent. ? 
Solution, — i- of 88 d.=:5i; and $976.22 X5i=^869.21 mills. 

Pmnting off 8 more decimals, we have $5.86921. Ans, 

45. What is the interest of $536.80 for 24 days, at 6 per cent. ? 

46. What is the interest of $7085 for 68 d., at 6 per cent. ? 

47. What is the interest of $8126.21 for 8 d., at 6 per cent ? 

48. What is the interest of $2^681 for 98 d., at 6 per cent. ? 

49. What b the interest of $764.85 for 114 d., at 6 per cent.? 

APPUCATIONS OP INTEREST. 

414* In the application of interest to business transactions, 
the following particulars deser>'e attention. 

1. A promissory note is a writing which contains a promise of the payment 
of money or other property to another, at or before a time specified, in consid- 
eration of ralue received by the pr t m iser or maker of the note. 

Unless a note contains the words " value received," by some authorities it 
is deemed intaiid; consequently these words should always be inserted. 

il The person who signs a note is called the makers drawer ^ or giver of the 
note. The person to whom a note is made payable, is called the payee; the 
person who has the legal possession of a note, is called the holder of it. 

3. A note which is made payable " to order ^^ " or bearer^ is said to be nego- 
tiable ; that is, the holder may sdt or transfer it to whom he pleases, and it can 
be collected by any one who has lawful possession of it. ' Notes without these 
words are not negotiable. (See Nos. 1, 2.) 

4. If the holder of a negotiable note which is made payable to order wishes 
to sell or transfer it, the law requires him to endorse it, or write his name on 
the back of it. The person to whom it is transferred, or the holder of it, ii 
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then empowered to collect it of the drawer ; if tlie drawer is unaMe, or reuses 
to pay it, then the endorser is responsible for its payment (See No. 1.) 

5. When a note is made payable to the bearer, the holder can sell or trans- 
fer it without endorsing it, or incurring the liability for its payment. Bank 
notes or bills are of this description. (See No. 2.) 

6. When a note is made payable to any particular person without the words 
order or bearer it is tu^ negotiable s for, it cannot be collected or sued except in 
the name of the person to whom it is made payable. (See No. 3.) 

7. A note should always specify the time at which it is to be paid; but if no 
time is mentioned, the presumption is that it is intended to be paid on demand^ 
and the giver must pay it when demanded. 

8. According to custom and the statutes of most of the States, a note or 
draft is not presented for collection until three days after the time specified for 
its payment. These three days are called days of grace. Interest is therefore 
r^koned for three days more than the time specified in the note. When the 
last day of grace comes on Sunday, or a national holiday, as the 4th of July, 
&«., it is customary to pay a note on the day previous. 

9. If a note is not paid at maturity or the time specified, it is necessary for 
the holder to notify the endorser of the fact in a legal manner, as soon as cir- 
cumstances will admit; otherwise the responsibility of the endorser ceases. 

10. Notes do not draw interest unless they contain the words <' with inter- 
est." But if a note is not paid when it becomes due, it then draws legal in- 
terest till paid, though no mention is made of interest. (Art. 400. Obs.) 

11. Notes which contain the words " wiih interest," though the rate is not 
mentioned, are entitled to the legal rate established by the State in which the 
note is made. In writing notes therefore it is unnecessary to specify the rate, 
unless by agreement it is to be less than the legal rate. 

12. When a note is made payable on a given day, and in a specified article 
of merchandise, as grain, stock, &c., if the article specified is not tendered at 
the given time and place, the holder can demand payment in money. Such 
notes, are not negotiable; nor is the drawer entitled to the days of grace. 

13. When two or more persons jointly and severally give their note, it may 
be collected of either of them. (See No. 4.) 

14. The sum for which a note is given, is called the principal, iafajce of ike 
note; and should always be written out in words. 

415* When it is required to compute the interest on a note, 
we must first find the time for which the note has been on inter- 
est, by subtracting the earlier from the later date ; (Art. 303 ;) 
then cast the interest on the face of the note for the time, by 
either of the preceding methods. (Arts. 404, 409.) 

Obs. In determining the time, the day on which a note is dated, and that 
on which it becomes due should not both be reckoned ; it is customary to ex- 
elude the former. 
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Ex. 1. What is the interest due on a note of $625 from Feb. 2d, 
1846, to June 20th, 1847, at 6 per cent. ? 

Operation, $625 Prin. 

Yn. mo. ds. .083 Int. of $L 

1847 " 6 " 20 j^ 

184^ "2" 2 g,^^ 



Time 1 " 4 " 18 



$51,875 Ans. 

Compute the interest on the following notes : 
(No. 1.) 



$450. New York, June 3d, 1847.- 

2. Sixty days after date, I promise to pay George Baker, or 
order, Four Hundred and Fifty Dollars, with interest, value re- 
ceived. Alexander Hamilton. 

(No. 2.) 



$630. Boston, Aug. 5th, 1847. 

8. Thirty days after date, I promise to pay Messrs. Holmes & 
Homer, or bearer, Six Hundred and Thirty Dollars, with interest, 
value received. James Underwood. 

(No. 3.) 



i860. Philadelphl/i, Sept. 16th, 1847. 

4. Four months after date, I promise to pay Horace Williams, 
Eight Hundred and Fifty Dollars, with interest, value received. 

John C. Allen. 

(No. 4.) 



$1000. Cincinnati, Oct. 3d, 1847. 

5. For value received, we jointly and severally promise to pay 
to the order of Wm. D. Moore <fe Co., One Thousand Dollars, in 
one year from date, with interest. Joseph Henry, 

Sandford Atwater. 

6. What is the interest on a note of $634 from Jan. 1st, 1846, 
to March 7th, 1847, at 7 per cent. ? 
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7, What is the interest on a note of $820 from April 16th, 
1846, to Jan. 10th, 1847, at 6 per cent. ? 

^. What is the mterest on a note of $615.44 from Oct. 1st, 
1836, to June 13th, 1840, at 4 per cent. ? 

9. What is the interest on a note of $1830.63 from Aug. 16th, 
1841, to June 19th, 1842, at 1 per cent. ? 

10. What is the amount due on a note of $520 from Sept. 2d, 
1846, to March 14th, 1847, at 6 per cent.? 

11. What is the amount due on a note of $25000 from Aug. 
17th, 1846, to Jan. 17th, 1846, at 7 per cent. ? 

12. What is the amount due on a note of $6200 from Feb. 3d, 
1846, to Jan. 9th, 1847, at 6 per cent. ? 

PARTIAL PAYMENTS. 

416* When partial payments are made and endorsed upon 
Notes and Bonds, the rule for computing the interest adopted by 
the Supreme Court of the United States, is the following. 

I. " The rule for casting interest, when partial payments have 
been made, is to apply the payment, in the first place, to the dis- 
charge of the interest then due, 

II. '** If the payment exceeds the interest, the surplus goes towards 
discharging the principal, and the subsequent interest is U> he com- 
puted on the balance of principal remaining due, 

III. " If the payment be less than the interest, the surplus of 
interest must not be taken to augment the principal ; but interest 
continues on the former principal until the period when the pay- 
ments, taken together, exceed the interest due, and then the surplus 
is to be applied towards discharging the principal ; and interest is 
to be computed on the balance as aforesaid" 

Note.^The above rule is adopted by New York, Massachusetts, and mosi 
of the other States of the Union. It is given in the language of the distin- 
guished Chancellor Kent. — Johnson^s Chancery Reports, Vol. I. p. 17. 

auKST.— 416. What is the general method of casting interest on Notes and Bonds, whea 
partial payments have been made 1 
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$965. New York, March «tli, 1843. 

13. For value received, I promise to pay George B. Granniss, 
or order, Nine Hundred and Sixty-five Pollare, on demand, with 
interest at 7 per cent. Hbnry Bbowk. 

The following payments were endorsed on this note : 

Sept. 8th, 1843, received $75.30. 

June 18th, 1844, received $20.38. 

March 24th, 1845, received $80. 
What was due on taking up the note, Feh. 9th, 1846 ? 

Operation, 

Principal, $966.00 

Interest to first payment, Sept. 8th. (6 months,) 33.776 

Amount due on note Sept. 8th, ... $998,776 
Ist payment, (to be deducted from amount,) - 75.30 

Balance due after 1st pay't, Sept. 8th, 1843^ - $923,476 
Interest on Balance to 2d pay't., June ) ^^^ 273 

18th, (9 mo. 10 d.,) i 

2d pay't., (being less than int. then due,) 20.38 
Surplus int. impaid June 18th, 1844, $29,898 

Int. continued on Bal. from June 18th, 



to March 24th, 1845, (9 mo. 6 d.,) ^ J^:^ 12:^ 

Amount due March 24th, 1845, ... $1002.932 
3d pay't., (being greater than the int. now due,) > 

is to be deducted from the amoimt, y 1 

Balance due March 24th, 1845, - - - $922,932 

Int. on Bal. to Feb. 9th, (10 mo. 15 d.,) - - 56.529 

Bal. due on taking up the note, Feb. 9th, 1846, $979,461 



$650. Boston, Jan. 1st, 1842. 

14. For value received, 1 promise to pay John Lincoln, or 
order. Six Hundred and Fifty Dollars on demand, with interest 
at 6 per cent. George Lew^. 

Endorsed, Aug. 13th, 1842, $100. 
Endorsed, April 13th, 1843, 8120. 
What was due on the note, Jan. 20th, 1844 ? 
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12460. pHiUkDELPmA, Apnl 10th, 1844. 

15. Four months after date, I promise to pay James Buchanan, 
or order. Two Thousand Four Hundred and Sixty Dollars, with in- 
terest, at 6 per cent, Value received. 

Gboroe Williams. 

Endorsed, Aug. 20th, 1845, $840. 
Dec. 26th, 1845, $400. 
May 2d, 1846, $1000. 
How much was due Aug. 20th, 1846 ? 



<5000. New Orleans, May Ist, 1845. 

16. Six months after date, I promise to pay John Fairfield, or 
order. Five Thousand Dollars, with interest at 5 per cent., value 
received. ' William Adams. 

Endorsed, Oct. 1st, 1845, $700. 
Feb. 7th, 1846, $45. 
Sept. 18th, 1846, $480. 
What was the balance due Jan. 1st, 1847 ? 

CONNECTICUT RULE. 

417* I. ** Compute the interest on the principal to the time of the first pay- 
ment ; if that be one year or more from the time the interest commenced, add 
it to the principal, and deduct the payment from t}ke sum total. If them be 
after payments made, compute the interest on the balance due to the next pay- 
ment, and then deduct the payment as above ; and in like manner, from one 
payment to another, till all the payments are absorbed ; provided the time be- 
tween one payment and another be one year or more." 

II. *< If any payments be made before one year's interest has accrued,. then 
compute the interest on the principal sum doe on the obligation, for one year, 
add it to the principal, and compute the lalerest on the sum paid, from the 
time it was paid up to the end of the year; «dd it to the sum paid, and deduct 
that sum from the principal and interest, added as above." 

III. " If a year extends beyond the time of payment, then find the amount 
of the prineipRl remaining unpaid «p to the time of settlement, likewise the 
amount of the endorsements firom the time they were paid to the time of settle- 
ment, and deduct the sum of thflie several amounts from the amount of the 
principal." 

" If any payments be made of a lew ram than the interest arisen at the time 
flf such payment, no interest is to be computed, but only on the principal worn 
fbranyp«Eiod.''«-JGHs^fJ * 
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THTRD RULE, 

Jbad ikt «Ki««V iff racj| paywunt from ike Uvif H mof indoi'^d Ui the lime of 
MtUFMTA/. Finally, svAifart Vw atiUftnU of Ute ^vcfjU jfayjfLnUi fnftfi tM 
^mt^k^t *f ikt priHfjpaJf and tM rcmairufrr iciU U tft Jwm due. 

^W«^ — tt wiJI be 4n rtfrelLent cxcrciM for tbe pu^iL to cast the interest od 
1^ jurtjcttimg n<rtff* by^pach of th« abov« rtdu, 

419* To compuU Interett oti Sterling Money, ^^ 

17, Wbiit is the iatereat of £241, lOs. 6d. for 1 year, at S per 
cent? 



Operation. 
fi2Al.d2& Priu. 
.06 Rate. 
£14.49150 Int 1 yr. 

20 s -XL 
B, 9.83000 

12d=ls. 



d, 9,9(i00[) 

4f.=id. 



far. 9.84000 

Ans. £14, 9^, O^d. 



We first reduce the 10s. 6d. to the 
decimal of a pound, (Art. 346,) then 
multiply the principal by the rat«, 
and point off the product as in ArL 
40^ The 14 on the left of the deci- 
mal point » denotes pounds ; the fig- 
ures on the ricfht are decimals of a 
pound, and must be reduced to shil- 
lings, pence, and farthings. (Art. 348.} 
Hence, 



419* a. To compute the interest on pounds, shillings, pence, 
and farthings. 

Riduct lU given fillings, pence^ and farthings to the decimal 
vf a pound ; (Art. 340 ;) tJien Jlnd the interest a^ on dollars and 
cents ; fi-ncdhf, reUuce ihe decimal figures in the answer to shillings, 
pencff a7id ftirtkijigs. (Art 348.) # 

18. What is tbe amount of £156, 15b, for 1 year and 4 months, 
itt 5 per cenL ? Ans. £.C7, 4s. 

19. Wfiat m the int. of £275, 123. fid. fori yr.> at 7 percent.? 

20, What is the int. of £S0, 7s, 6^d. for 2 yrs„ at 5 per cent, ? 

21, What is the int. of £500 for 6 mo., at 5 per cent. ? 

22, What i:ii the amt. of £lR25, lOs, for 8 rao., at 6 percent. ? 

23. What is the amt. of £2000 for 10 yrs., at 4^ per cent,? 



1 



i 
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PROELEMS IN INTEREST. 

420* It will be observed that there are four parts or terms 
cODiiected with earJi of the preceding^ operations, viz: the prlnci- 
palt the rate per csnt.^ th^ time, and the interest, or lfi£ amount 
These parts or terms have such a relation to each other, that if 
any three of tliem are ^ven, the other rrniy be ionnd. The ques- 
tions, therefore, which may arise in interest, are numerous; but 
they may be reduced to a few general principles^ or Problems. 

Ofis. A number or quantity ia said to be girctij when its vtiini^ ia atattd^ or 
maybe euitily inrerreJ from the conJitionfl of the (jucflHon unrkr considerntion. 
Thtis, when the principal nnd iottrest arc known, the aniomU may be stiid to 
be ^luew, bccauflc it is merely the .sitm of the principal and'intftrcst. So, if the 
principal nnd the amount are known^ the miercst may be BciiJ to be jirw, b^ 
cause it is the dijfer^nce between the amount and the principal. 

PROBLEM I. 
421. To find the iNTEKEST, the principal ^ rate per cent, and 

the time heing given. 

This problem embraces all the preceding examples pertaining 
to Interest, and has already been illustrated. 



PROBLEM II. 

Tt> find the ratbi per CBNT., the principal^ (fe intert$t, and th^ 
^m£ being given, 

Es:. 1, A man borrowed J80 for 5 years, and paid $36 for the 
use of it : what was the rate per cent, ? 

AnalijstA. — The interest of $80 at 1 per cent, for 1 year ia 90 
cents ; (Art. 404 ;) consequently for 5 years it is 5 times as much, 
and ^,SOX 5=^4. Now since $4 ia 1 per cent, on the principal for 
the given Utne, ^se must he ^^ of 1 per cent., which is equal to 
9 per cent (Art. 196.) 

Or, we may reason thus : Since $4 is 1 per cent, on the princt- 
pal for the given lime, jfcSG must he as many per cent, as $4 is 
contained titnes m $36 ; and $36h-$4=9, Atis. 9 per cent^ 



i4 



CinE^T — 4*20. How many lermi nre connecUid iviih eacb aT [he prec«ditti^ eiinpTefll 
Wbalare ih«y ^ When three ^re gLv^Ut can (be Tourlh be fuundT Obt* Wbea is a i 
bn- or quBuUty s&Ld to bo ^^n 1 
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Proof. — ISO X- 09 =#7. 20, the interest of $80 for 1 year at 
per cent., and ^7.20><5^$3G.OO, th« interest ford jeaiSf which 
is equal to the sum paid. Hence^ 

432* To &nd the raU per cent, whea the priacipalj interest, * 
ftnd time are giyeo. 

Dividt the ffivtn interest by the inter^t of the principal a\ 1 
^per cent, for the givtn time, and the quotient will he the required ^^ 
per cent. 

Or, find the intereit of the principal at 1 per cent, for Mr j 
yitm time ; then make the interest thits found the denomiTiator atid 
the given interest the numerator of a common fraction ; reduce thit 
fraction to a tehole or mij^ed numbeTj and the result will be thejxf a 
cent, re^irmi. (Art. 106.) 

2. If I loon $500 for 2 years, and receive $60 interest, what k 
the rate per cent. ? Ans. 6 per cent* . 

8. A man borrowed $620 for 8 months, and paid $24,80 for ^ 
the use of it : what per cent interest did he pay ? I 

4^ At what per cent, interest must $2350 be loaned, to gain 
$47 in 4 months? 

5. At what per cent interest muat $1925 be loaned, to gain 
$154 in 1 year? 

6. A naan has $12000 from which he receives $900 interest 
annually: what per cent, is that? 

7. A man deposited $2600 in a livings hank, and received tU3 
intcreiet annually ; what per cent, was that ? 

8. A man invested $4500 in the Bank of Kew York, and re- 
ceived a semi-annual dividend of $157,50 : what per cent, was the 
dividend ? 

9^ A man paid $10250 for a house, and rented it for $975 a i 
year: what per cent, did it pay? 

10. A hotel wbich cost $250000, was rented for $12500 a year" 
what per cent, did it pay on tlie cost ? 

11, A capitalist invested $500000 in manufacturing, and re- 
ceived a semi-annual dividend of $12500 : what per cent, was his ^ 
dividend ? 
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PROBLEM Iir. 

To find the pbincipai,! the interest, the rate per cen£., a'iid the 
time being given. 

12. 'What sum must be put at interest, at 6 per cent, to ^n 
$75 in 2 years? 

Analy^U.—Th.^ interest of ?1 for 2 years at 6 per cent., (the 
given time and rate,) is 12 cents. Now 12 cents interest is Vb^ 
of its principal $1 ; consequently, $75, the given interest, must be 
T^ of tlie principal required. The question therefoTe resolves 
itself into this : ^V5 is -^ of what number of dollani ? If $75 is 
-(^A, igTiT is -h of $75, which is %Q\\ and +J^— ^G-JX 100, which 
ts $d$^ the principal required. 

Or, we may reason thu.s : Since 12 cents is the interest of 1 
dollar for the given time mid rate, 75 dollars must be the interest 
of as many dollars for the same time and rate, as 12 cents is con- 
tained times in 75 dollars. And $75-r .12 = G25. Ans. $025, 

Proof. — ^625X 0(1=^37.50, the interest for 1 year at the 
given per cent., and ^7.5QX 2=^75, the given interest. Hence, 

423* To find the principal, when the interest, rate per cent., 
and time are given. 

Divide the given interest by the interest of $1 for the given 
time and rale^ expressed t>i decimals ; and the guotient will be the 
princijxd req^iired. 

Or, 7nakc the ititeresi of |1 for the <^iven time and rate, the numer- 
ator, and 100 the denornijiator of a common fraction; then divide 
the given interest by this fraction^ and the qtboiient vfill be the prin- 
cipal required. (Art. 234.) 

13. "What sum mnst be put at 7 per cent, interest, to gain $63 
in 6 months? 

14. What sum must be pnt at 5 per cent interest, to gain $90 
in 4 months? 

15. What sum mtist be invented in 6 per cent, stock, to gain 
$300 in months? 



QuBtT.^t^ When (be intfi^t, rets Jier cvDt., iLud (Inie nre (Imii bow Ji tlM 
wl round 7 ^^^ "^ 
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1 a. What sum must be invested in 7 p*T cent* stock, to gain 
$500 in o;ie yeiir ? 

17* A mun fotuided a professorship %vitb a £alary of iilOOOa 
year: what sum must be invested at 7 per cent, to produce it ? 

IB. What sum must be put at per cent, interest to paja 
riiiry of l!120t) a year? 

1 y. AVb^i^t sum mmit be laves bed In 5 per ceot* stock to make a 
lecmi-annual dividend of ^750? 

20. A man bequeathed his wife $1 250 a year : what Bum mu£t 
be iavest«d at 6 per ceat. iat4?re:st to pay it ? 

PROBLEM IV, 

To Jitid the TiitE> the prtttci^lt th$ intercity and the raU jxr 

ifiit. Uing ffiveh, 

21. A man loaned |200 at 6 per cent., and received $42 inter- 
est : how Wg was it loaned ? 

Analyjiiv. — The interest of $300 at (J per cent, for I year is $12, 
(Art, 404,) Now, since '^VI interest requires* the principal 1 vear 
at the g-iven per cent., ^4ii interest will require the same pmci- 
pal +f of 1 year, which is equal Lo 3^ years. (Art. 1 96.) 

Or, we may reason thus : If $12 interest reqinrea tbc u^ of the 
^ven prinr^ipal 1 year, $42 interest will require the same prin- 
cipal as many years as $12 is contained times in $42, And 
$42-r$12=3,5, Anjf. 3.5 years, HencCp 

412 4« To find the timet when the principal, interest^ and mU 
per cent, are givco. 

Divide tfte ^iven interest by the inUrat of the principal at tht 
given rate for 1 J/ear^ and the quofient will be the time required. 

Or, make tfte gimn interest the nttmertttort and the interest of (A* 
priiicipal for 1 year at iht fflven rate the denomiTtator of a eowiton 
fraction ; reduce this fraction to a whole or mixed numher^ vmd it 
viU be t/ie time required, 

Obs. If the quotient contains a decimal of a year, it ohouM be redoccJ \a 
undduyB. (Art. 348.) 

WhKfi tlu princl^, tntereit, And mto pdrnnt. an i^V«ti. bmrksthd (low 
ihtt quo*' 'iA « decimal of t year, wh^i ihould tv dooe with li f 
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22. A man loaned 4Y6a.50, at 6 per cent, and received $183, '?2 
interest : how long tvus it loantid ? 

23- In what time will |S50 gain ^29.75, at 7 per cent per 
iinnum ? 

24, A man received $136.75 for the use of !Sl820, whicli 
was 6 per cent interej&t for the time : what was the time ? 

25, In what time will $6280 gain H71, at 5 per cent interest ? 

26, How long will it lake $100, at 5 per cent, to gain $100 
interest ; that i^, to douhle itself ? 

Operation. The interest of $100 for 1 year, at 5 per cent, 

$5 )gil00 is $5. (Art. 404,) 

20 Ans. 20 years, 

FflooF,-^100x«05X 20=$10O, the given pnocipal, (Art 404.) 

TABLE, 

Sh&vjing in vhal linu mnff gij^tn principd iciU dtmbU iisdf al amj raie^ 
frm> 1 iff 20 per cenL Simple Inlered. 



FercflDt 


Vean. 


Few rsst. 


Ywn. 


Per ceulK 


Yg^ti. 


Per renL 


Yean, 


1 


100 





lei 


11 


»t4 


16 


H 


2 


50 


7 


Uf 


12 


8i 


17 


&ii 


3 


33i 


8 


\2i 


13 


ViV 


la 


of 


4 


25 


9 


IH 


14 


:+ 


10 


5VV 


5 


20 


10 


10 


15 


6f 


20 


5 



27, Hqw long will it take $365 to double iteelf, at 6 per cent? 

28, How long will it take $1161 to double itself, at 7 per ceut? 
20. In what time will $2365.24 double itse.lf at 7 per cent? 

^ »0. In what time will $5640 double itself, at 10 per cent ? 

31. How long will it take $10000 to gain $5000^ at 6 per cent 
interest ? 

32. A man hired $15000, at 7 per cent., and retained it till the 
principal and interest amounted to $25000: how bug" did ha 
have it ? 

33. A man loaned his clerk $25000 to go into business, and 
agreed to let him have it, at 5 per ct., till it amounted t» $60000 : 
how long did he have it ? 
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COMPOUND INTEREST. 

425* Compound Interest is the interest arising not only ^m 
the principal, but also from the interest itself, after it becomes 
due. 

Obs. Coapowid Interest ■ often caOed interest upmt interest. When inter- 
eit ■ paid on the princ^ftA onlf, it is called Simple Interest, 

Ex. 1. Whit 18 the compound interest of $842 for 4 years, at 
6 percent.? 

Operation. 
$842.00 Principal. 
t842X.06= 50. 52 Int. for 1st year. 
892.52 Amt for 1 year. 
•892.62 X. 06= 53.55 Int. for 2d year. 
946.07 Amt. for 2 years. 
": $946.07 X. 06= 56.76 Int. for 3d yew. 

1002.83 Amt for 3 years. 
$1002.88 X. 06= 60.17 Int. for 4th year. 
1063.00 Amt. fbr 4 years. 
842.00 Prin. deducted. 
Ans, $221.00 Compound int. for 4 years. 

426* Hence, to calculate compound interest. 

Cast the interest on the piven principal for 1 year, or the Specifed 
time, and add it to the principal ; then ca^t the interest on this 
amount for the next year, or specified time, and add it to the prin- 
cipal as before. Proceed in this manner with each -sibccessive year 
of the proposed time. Finally, subtract the given principal from 
the last amount, and the remainder vnll be the compound interest. 

2. What is the compound interest of $600 for 5 years, at 7 per 
cent. ? Ans, $241.53. 

3. What is the compound int. of $1260 for 5 yrs., at 7per cent. ? 

4. Whut is the amount of $1535 for 6 yrs., at 6 percent, com- 
pound interest ? 

6. What is the amount of $4000 for 2 yrs., at 7 per cent., paya« 
ble semi-annually ? 

QuKST.— 436. How is compoand interest calculated ? 
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TABLE, 
ike amount of $1, or £1, at 3, 4, 5, 6, and 7 iier cent, comfotind 
interesiy for arvy number of yearSj from 1 to 40. 



Yn, 
1. 


3 per cent. 


4 per cent. 


5 per cent 


6 per cent j 7 per cent 


1.030,000 


1.040,000 


1.050,000 


1.060,000 


1.07,000 


.2, 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


3. 


1.092,727 


1.124,864 


1.157,625 


1.191,016 


1.22,504 


4. 


1.125,509 


1.169,859 


1.215,506 


.1.262,477 


1.31,079 


5. 


1.159,274 


1.216,653 


1.276,282 


1.338,226 


1.40,255 


6. 


1.194,052 


1.265,319 


1.340,096 


1.418,519 


1.50,073 


7. 


1.229,874 


1.315,932 


1.407,100 


1.503,630 


1.60,578 


8. 


1.266,770 


1.368,569 


1.477,455 


1.593,848 


i.71,818 


9. 


1.304,773 


1.423,312 


1.551,328 


1.689,479 


1.83,845 


10. 


1.343,916 


1.480.244 


1.628,895 


1.790,848 


1.96,715 


11. 


1.384,234 


1.539,451 


1.710,339 


1.898,299 


2,10,485 


12. 


1.425,761 


1.601,032 


1.795,856 


2.012,196 


2.25,219 


13. 


1.468,534 


1.665,074 


1.885,649 


2.132,928 


2.40,984 


14. 


1.512,590 


1.731,676 


1.979,932 


2.260,904 


2.57,853 


15. 


1.557,967 


1.800.944 


2.078,928 


2.396,568 


2.75,903 


16. 


1.604,706 


1.872,981 


2.182,875 


2.540,352 


2.95,216 


17. 


1.652,848 


1.947,900 


2.292,018 


2.692,T73 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,293 


19. 


1.753,506 


2.106,849 


2.526,950 


3.025,600 


3.61,652 


20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,968 


21. 


1.860,295 


2.278,768 


2.785,963 


3.399,564 


4.14,056 


22. 


1.916,103 


2.369,919 


2.925,261 


3.603,537 


4.43,040 


23. 


1.973,587 


2.464,716 


3.071,524 


3.819,750 


4.74,052 


24. 


2.032,794 


2.563,304 


3.225,100 


4.048,935 


5.07,236 


25. 


2.093,778 


2.665,836 


3.386,355 


4.291,871 


5.42,743 


26. 


2.156,592 


2.772,470 


3.555,673 


4.549,383 


5.80,735 


27. 


2.221,289 


2.883,369 


3.733,456 


4-822,346 


6.21,386 


28. 


2.287,928 


2.998,703 


3.920,129 


6.111,687 


6.64,883 


29. 


2.356,566 


3.118,651 


4.116,136 


5.418,388 


7.11,425 


30. 


2.427,202 


3.243,398 


4.321,942 


5.743,491 


7.61,225 


31. 


2.500,080 


3.373,133 


4.538,039 


6.088,101 


8.14,571 


32. 


2.575,083 


3.508,059 


4.764,941 


6.453,386 


8.71,527 


33. 


2.652,335 


3.648,381 


5.003,189 


6.840,590 


9.32.533 


34. 


2.731,905 


3.794,316 


5.253,348 . 


7.251,025 


9.97,811 


35. 


2.813,862 


3.946,089 


5.516,015 


7.686,087 


10.6,765 


36. 


2.898,278 


4.103,933 


5.791,816 


• 8.147,252 


11.4,239 


37. 


2.985,227 


4.268,090 


6.081,407 


8.636,087 


12.2,236 


38. 


3.074,783 


4.438,813 


6.385,477 


9.154,252 


13.0,792 


39. 


3.167,027 


4.616,366 


6.704,751 


9.703,507 


13.9.94ft 


40. 


3.262,038 


4.801,021 


7.039,989 


10.285,72 


i4.r 
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437* To calculate compound interest bj the preceding taUe. 

Find the amount of %\ or £\ for the given number qf years by 
the tabie, multiply it by the given principal, and the product will 
be the amount required. Subtract the principal from the amount 
thue found, and the remainder will be the compound interest, 

6. What is the compound interest «f $500 for 15 yeai8> at 6 
ptr cent. ? What is the amount ? 

Operation. 
$2.396558 Amt. of $1 for 15 yrs. bj Table. 
500 The given principal. 



$1198.279000 Amt. required. 

$ 500 ^ Principal to be subtracted. 

$698,279 Interest required. 

7. What ki^iln. amount of $960 for 10 jrs., at 7 per ct. ? 
B. What is the amount of $1000 for 9 yrs., at 5 per ct. ? 
9. What is the compound int. of $1460 for 12 yrs., at 4 p^ ct. ? 

10. What is the compound int. of $2500 for 15 yrs., at 6 per ct ? 

11. What is the amount of $5000 for 20 yrs., at 6 per ct. ? 

12. What is the amount of $10000 for 40 yrs., at 7 per ct. ? 

DISCOUNT. 

428* Discount is the abatement or deduction made for the 
pajmient of money before it is due. For example, if I owe a man 
$100, payable in one year without interest, the present worth of 
the note is less than $100 ; for, if $100 were put at interest for 
1 year, at 6 per cent., it would amount to $106 ; at 7 per cent., 
to $107, &c. In consideration, therefore, of the present payment 
of the note, justice requires that he should make some abatement 
from it. This abatement is called Discount. 

429* The present worth of a debt payable at some future time 
without interest, is that sum which, being put at legal interest, 
will amount to tlie debt, at the time it becomes due. 

auBCT.— 49S. What la discount 1 429. What is the present worth of a debt, payaUe a 
mms Aitiira tiiae, without interest 7 



Arts. 427-430.] discount. Hit 

Ex. 1. What is the present worth of %*I56, payable in 1 year 
loid 4 months, without interest, when money is worth 6 per* cent, 
per annum ? 

Analysis, — ^The amount, we have seen, is the sum of the prin- 
cipal and interest. (Art. 399.) Kow the amount of |1 for 1 year 
and 4 months, at 6 per cent., is $1.08; (Art. 404;) that is, the 
amount is \^ of the principal |1. The question then resolves 
itself into this : $756 is \U of what principal ? If $756 is -Kf 
of a certain sum, t^f is rhr of i^^^ I now $756-7- 108 =$7, and 
+Ji=$7 X 100, which is $700. 

Or, we may reason thus: Since $1.08 (amouflt) requires $1 
principal for the given time, $756 (amount) will require as many 
dollars as $1.08 is contained times in $756 ; and $756-r$1.08= 
$700, the same as before. 

Proof. — $700 X .08 =$56, interest for 1 year and 4 months ; and 
$700+56=$756, the sum whose present worth i^ required. Hence, 

430« To find the present worth of any sum, payable at a future 
time without interest. 

First find tJie amount of $1 for the Ume^ at the given rate, as 
in simple interest ; tlien divide the given nan ty this amount, and 
the quotient will be the present worth, (Art. 404.) 

The present worth subtracted from the debt, will give the true 
discount, 

Obs. This process is oflen classed among the Problems of Interest, in which 
the amount, (which answers to the given sum or debt,) the rate per cent, and 
(he time are given, to find the principal^ which answers to HtL^presejU worth, 

2. What is the present worth of $424.83, payable in 4 months, 
when money is worth 6 per cent. ? What is the discount ? 

iS^oZwft'ow.— $424.83-r$1.02=$416.60, Present worth. 
And $424.83--$4 16.50 =$8.33, Discount. 

3. What is the present worth of $1000, payable in 1 year, 
when the rate of interest is 7 per cent. ? 

4. What is the present worth of $1645, payable in 1 year and 
6 months, when the rate of interest is 7 per cent. ? 

QuKST.— 430. How do ywi flad the piewnt worth of a debt 1 How And the discount 1 
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5. What is the discount on a note for $2300, payable m 6 
months, when the rate of interest is 8 per cent. ? 

6. What is the discount, at 6 per cent., on $4260, payable in 
4 months ? 

I, What is the present worth of a note for $4800, doe in S 
months, when the rate of interest is 6 per cent. ? 

8. What is the present worth of a draft for $6240, payable in 
1 month, when the rate of interest is C per cent. ? 

9. A man sold his farm for $3915, payable in 2i years: what 
is the present worth of the debt, at 6 per cent, discount ? 

10. What is the present worth of a draft of $10000, payable at 
30 days sight, when interest is 6 per cent, per annum ? 

II. What is the difference between the discount of $8000 for 
1 year, and the interest of $8000 for 1 year, at 7 per cent ? 

BANK DISCOUNT. 

431* A Bank, in commerce, is Jui institution established for 
the safe keeping and issue of money, for discounting notes, deal- 
ing in exchange^ <&c. 

Obs. 1. There are tkrce Hods of banks, viz: banks of deposit^ discount^ and 
drndation. 

A bank ff deposit receives money to keep, subject to the order of the de* 
positor. This was the primary object of these institutions. 

A bonk of discount is one which loans money, or discounts notes, drafts, 
and Inlls of exchange. , 

A bank of circulation issues biUs, or twtes of its own, which arc redeem- 
able in specie, -at its place of business, and thus become a circulating medium 
of exchange. Banks of this country generally perform the three-fold office of 
deposit, discount, and circulation. 

2. The affairs of a bank are managed by a board of directors, chosen annu- 
ally by the stockholders. (Art. 392. Obs.) The directors appoint a presidetU and 
cashier, who sign the bills, and transact the ordinary bu^eas of the bank. 

A teller is a clerk in a bank, who receives and pays the money on checks. 
A check is an order for money, drawn on a banker, or the cashier, by a de* 
positor, payable to the bearer. 

3. Banks originated in Italy. The first one was established in Venice, in 
1171, called the Bank of Venice. 



OcssT.— 43L What Is a baaki Ofc«. Of Ikow many kinds ara'baaks 1 
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433* It is customaiy for Banks, in discounting a note or 
draft, to deduct in advance the le^al interest on the given sum 
from the time it is discounted to the time it becomes duo. Hence, 

Bank discount is the same as simple interest paid in advance* 
Thus, the bank discount on a note of $106, payable in 1 year, at 6 
per cent., is |6.36, vhile the true discount is but |6. (Art. 430.) 

Qbs. 1. The difference between bank discount and true discount^ is the inter- 
est of the true discount for the given time. On small sums for a short period 
this difference U trifling, but when the sum is large, and the time for which it 
is discounted is long, the difference is worthy of notice. 

2. Taking legal interest in advaTice^ according to the general rule of law, is 
uiwry. An exception is generally allowed, however, in favor of notes, drafts, 
&c., which are payable in less than a year. 

The Safety Fund Banks of the State of New York, though the legal rate 
of interest is 7 per cent, are not allowed by their charters to take over 6 per 
cent, discount in advance on notes and drafts which mature within 63 days 
from the time they are discounted.* 

Banks charge interest for the three days grace. 

CASE I. 

12. What is the bank discount on a note for $850.20 for 6 
months, at 6 per cent. ? What is the present worth of the note ? 

Operatimi, 
$860.20 Principal. 

.03 05 Int. $1 for 6 mo. 8 ds. grace. 
4251 00 
25 5060 



$25.9311 00 Bank discount. 
And $850.20 — $25.93=$824.27, Present worth. Hence, 

433* To find the bank discount on a note or draft. 
' Cast the interest on the face of the note or draft for three days 
more- than the specified time, and the result will he the discount. 

The discount svhtracted from the face of the note, mil give th$ 
present vjorth or proceeds of a note discotmted at a bank, 

Qhkst.— 432. How do banks usually reckon discount? What then is bank discount 1 
Obs. What is the difference between bank discount and true discount 1 Is this diiferenc« 
worth noticing 1 How is taking interest in advance generally regarded in lawl What 
exception to this rule is allowed 1 

• B«vlsed SCitatesof NewToik, (SdeditloB,) VoLL p. 741. 
12* 
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AMr.— Interest sbookl be oomputed for the tkree daifs graee m each «f tk 
iiOowiiig examples. 

14. What lA the bank discount on a note for ^65, payable io 
6 months, at 6 per cent. ? 

15. What is the bank discount on a note for $972, payable in 
4 months, at 5 per cent. ? 

16. What is the bank discount on a note for $1492, payable in 
3 months, at 7 per cent. ? 

17. What is the bank discount on a draft of $628, payable at 
60 days sight, at 5 per cent. ? 

18. What is the present worth of $2135, payable in 8 mcmths, 
at 7 per cent. ? 

19. What is the present worth of a note for $2790, payable in 
1 month, discounted at 6 per cent, at a bank ? 

20. What is the bank discount, at 5i per cent., on a draft of 
$1747, payable at 90 days sight? 

21. What is the bank discount, at 4^- per cent., on a draft of 
$3143, payable in 4 months ? 

22. What is the bank discount on $5126.63, payable in 30 days, 
at 8 per cent. ? 

23. What is the bank discount on $3841.27, payable in 60 days, 
at 6i per cent. ? 

24. What is the present worth of a note for $6721, payable in 
10 months, discounted at 6 per cent, at a bank? 

25. What is the present worth of a note for $1500, payable in 
12 days, at 7 per cent, discount? 

26. What is the bank discount on $10000, payable in 45 days, 
at 6 per cent. ? 

27. What is the bank discount on $25260, payable in 90 days, 
at 7 per cent. ? 

28. What is tbe di£ference between the true discount and bank 
discount on $5000 for 10 years, at 6 per cent. ? 

CASE II. 

29. A man wishes to make a note payable in 1 year, at 6 
per cent., the present worth of which, if discounted at a bank, 
iball be just $200: for wbat sum must the note be made? 



Art. 434.] bank discount. 2T7 

Analyiis, — ^The present worth of $1, pajable in 1 year, at 6 
percent, discount, is 100 cts.^ — 6 ct8.=94 cts. ; that is, the present 
worth is nftV of the principal or sum discounted. The question 
then resolves itself into this: $200 (present worth) is -f^ of 
what sum? Now, if $200 is -f^ of a certain suiji,--roir is -i^- 
of $200; and $200-r-94=$2.12766, and •K*=$2.12766X100, 
which is $212,766. Am. 

Or, we may reason thus : Since 94 cents present worth requires 
$1, (100 cents) principal, or sum to be discounted for the given 
time, $200 present worth will req[uire as many dollars, as 94 cents 
is contained times in $200 ; and $200-f-$.94=$212.766. 

Proop.--$212.'766X.06=$12.7669, the bank discount for 1 
year ; and $212.766— $12.7659=$200, the given sum. Hence, 

43 4« To find what sum, payable in a specified time, will 
produce a given amount, when discounted at a bank, at a given 
per cent. 

Divide the given amount to he raised hy the present worth of $1, 
for the time, at the given rate of bank discount, and the giwtieni 
vnll be the sum required to be discounted. 

30. How large must I make a note payable in 6 monijhs^ to raise 
$400, when discounted at 7 per cent, bank discount ? 

31. What sum payable in 4 months must be discounted at a 
bank, at 5 per cent., to produce $960 ? 

32. What sum payable in 60 days, will produce $1236, if dis- 
counted at a bank, at 8 per cent. ? 

33. For what sum must a note be drtiwn, payable in 34 days, 
the avails of which, at 6 per cent., bank discoimt, will be $2500 ? 

34. For what sum must a note be drawn, payable in 90 days, 
80 that the avails, at 1 per cent, bank discount, shall be $3745 ? 

35. A Iran bought a farm for $4268 cash : how large a note, 
payable in 4 months, must he take to a bank to raise the money at 
6 per cent, discount ? 

■». — i ■ ■ ■ ■ ■ ■ 

avBtT.— 4M. How find what sen, payabte te a glTen time, will ptodoce a glTen amoml^ 
tt a ghren p«r emt, baak diieooBt 1 
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M. A miK wskes to obuin #63240 from s brak at 6 per cent 
dKooQzu : hmr fatfB must be maike h» note, pajaUe in 1 moDtli 
and 15 6aj%* 

37. WIhu simi payabk in d moiidis, if disooanied at a bank, at 
6 per ct.nL. wiU prcdoee #10000 ? 

^S. Wku sun pajaUe in 4 monllia* will prodnce #50000, if 
disoxmced as 7 per cent, at a bank ? 

3^. A man mxivtd #46250 as tbe aTails of a note» payable in 
90 days, discoont^d at a bank at 5 per eent : wbat was the face 
of the note? 

40. A merchant wished to ]pmf a debt of #8246 at a bank, by 
gectis^ a n»xe payable in 30 days discounted, at 8 per cent : bow 
h^gt xaatt ihe nu^ the note? 

INSURANCE. 

435* l5snA3rcE is jroiriljr against lots or damage of prop- 
erty by fire, storms at sea. and other casualties. This security 
is usually effected by contract with Insurance Companies, who, 
for a stipulated sum. agree to restore to the owners the amount 
msured on their houses, ships, and other property, if destroyed 
or injured during the specified time of insurance. 

On. 1. InranDce on abips and ocher y ru p e iU at aea m MMnetiiDea effected 
br oontratt with indi^kiiiak. It U then calleil otd-door imsurance. 

2. The insarm. whether an incorporated company or indiridoals, are often 
termed Vndentriien. 

436* The written instrument or contract is called the FoUe^, 

The sum paid for insurance is called the Prtmium. 

The premium paid is sl certain per cent, on the amount of prop- 
erty insured for 1 year, or during a voyage at sea, or other spe- 
cified time of nsL 

Obs. 1. Rates of insurance on dweUing-hooses and fur n iture , stoics and 
goods, shops, manu&ctories, dec., Taiy from -J- to 3 per cent, per annum on 
the sum insured, according to the exposure of the property and the difficulty 
of morinf tfw goods in case of casualty. It is a rule wUh most Insurance 

QvBSTw— 435. What it iBsanBeel Okm. Whea iaswaacs teeflbelsd with iadtrtdnl^ 
whstliltaUlMll WbatsraOMlasaienMBwtiBMscaUsdl 431. Whst to aMaat by Um 
pellcyt Thspmaiiiml 
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Compani^ not to insure mose than two thirds of the ^nloA «f a buOding, of 
goods on land. 

2. Coasting yeStels are commonly insmed by the Kason or year. In time 
of peace, the rate varies from 4 to 7^ per cent, per annum ; in time of vrar it n 
much higher* i Whale ships are generally insured for the ▼oyafe, at a rate 
varying from 5 to 8 per cent, on the sum insured. 

3. When the general average of loss is less than 5 per cent., the underwrikeni 
are not liable for its payment. 

CASE I. 
437* To compute Insurance for 1 year, or a specified time. 
Multiply the sum insured by the given rate per cent,, as in inter-- 
est, (Art, 404.) 

Ex. 1. A man effected an insurance on his house for $500, at 
!-}■ per cent, per annum : how much premium did he pay ? 

Solution. — *1500X.0125 (the rate)=$18.75. Ans, 

2. What is the premium for insuring a store to the amount of 
$2760, at i per cent. ? 

3. What premium must I pay for insuring a quantity of gobds, 
worth $6280, from New York to Liverpool, at 1+ per cent. ? 

-4. vVhat is the annual premium for insuring a stock of goods, 
worth $10200, at i per cent. ? 

5. What is the annual premium for insuring a coasting vessel, 
worth $1600, at 6^ per cent. ? 

6. A bookseller shipped a quantity of books, valued at $4700, 
from Boston to New Orleans, at 1^ per cent, insurance : what 
amount of premium did he pay ? 

7. A merchant shipped a cargo of flour, worth $45000, from 
New York to Liverpool, at 2 per cent. : how much premium did 
he pay ? 

8. What is the insurance on a cargo of teas, worth $75000, 
from Canton to Philadelphia, at 2+ per cent. ? 

9. What is the annual insurance on a factory, worth $65000, 
at -f per cent. ? 

10. A* powder mill was insured ifor$1945, at 12^ per cent: 
what was the annual prftnium ? 

Clvk«rv--4S7. How is Intoniice compatMl fbr 1 yen or a spMifi^ 
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11. A ship ambaridng on an exploring expedition, was insured 
for $45360, aft 8i per cent, per annum : what did the insurance 
amount to in 5 years ? 

12. A policy of insurance for (45000 was obtained on a whale 
ship, at H per ce^^t. for the Toyage : what was the amount paid 
for insurance ? 

CASE II. 

.13. If a man pays $16 annually for insuring $800 on his shop, 
what per cent, does he pay? 

AtMlytis, — ^If $800, the amount insured, costs $16 premium, 
$1 will cost TJrv of $16 ; and $16-^800=.02 ; which is 2 per cent. 
Proof. — $800X.02=$16, the premium paid. Hence, 

438* To find the rate per cent, when the sum insured and the 
annual premium are given. 

Divide the piven premium 5y the 9um insured, and the quotient 
9piU he the rate jier cent, required, 

Snit. — ^Thif case » iimiUr in principle to Problem 11. in Interest 

14. If a man pays $60 annually for insuring $2400 on his 
houso, what per cent, does it cost him ? 

1 5. A merchant pays $200 per annum for insuring $8000 on his 
goods : what per cent, does he pay ? 

10. A grocer paid $122.50 premium on a cargo of flour, 
worth $12250, from Charleston to Portland: what per cent, did 
he pay ? 

1 7. An importer paid $350 insurance on a quantity of cloths, 
worth $28000, from Havre to New York : what per cent, did he 

CASE III. 

18. A man pays $45 annually for insuring his library, which is 
S per cent on Uie amount of his policy : what is the sum insured ? 

Analysis, — Since 3 cents will insure $1 at the given rate, for a 
year, $45 will insure as many dollars as 3 cents are contained 
^mea in $45 ; and $45-h.03=$1500. Ans, 

Peoot.^^1500X-08=:$45» the given premium. Hence, 
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439*. To find the sum insured when the pi^^tfum and the 
rate per cent, are given. ^ 

Divide the ffiven premium by the rate per cent,, e^ressed in dect' 
mals, and the quotient will be the sum insured. 

Note. — This case is similar in principle to Problem III. in Interest 

19. An importer paid $650 premium on goods from Hamburgh 
to New York, which was l-J- per cent, on the amount insured : 
how much did he insure ? 

20. A merchant paid $1640 premium on goods from Philadel- 
phia to Constantinople, which was 2i per cent, on the worth of 
the goods insured : how much did he insure ? 

21. A premium of $487.50 was paid on a cargo of cotton from 
New Orleans to Liverpool, which was -J- per cent, on its value : 
what amount was insiired on the cargo ? 

22. When the rate of insurance is l-jt per cent., what sum can 
you get insured for $860 premium ? 

23. At ^ per cent, per annum, what amount can a man get in- 
sured on his house and furniture for $20.50 per annum ? . 

CASE IV. 

To find what sum must be insured on any given property, so 
that, if destroyed, its value and the premium may both be recov- 
ered. 

24. If a man owns a vessel worth $1920, what sum must he get 
insured on it, at 4 per cent., so that if wrecked, he may recover 
both the value of the vessel and the premium ? 

Analysis, — It is plain, when the rate of insurance is 4 per cent, 
on a policy of $1, or 100 cents, the owner would receive but 96 
cents towards his loss ; for, he has paid 4 cents for insurance. 
Since therefore the recovery of 96 cents requires $1 to be insured, 
the recovery of $1920 will require as many dollars to be insured 
as 96 cents is contained times in $1920; and $1920-r-.96=s 
$2000. Ans, 

Proof. — $2000 X. 04 =$80, the premium paid, and $2000— 
$80= $1920, the yahie of the yeesel. 
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440* HiMp, to find what sum must be insaied on a giyea 
amount of pSertj, so that if destroyed, both the Taloe oi die 
pi'operty and fts premium may be recovered. 

Subtract the rate per cent, from $1, then divide the value of the 
property insured 5y the remainder, and the quotietU will be the turn 
to be itisured. 

20. What sum must be insured on property worth $8240, at 
li per cent., so that the owner may suffer no loss if the property 
b destroyed ? 

2G. What sum must be insured on $13460, at 3 per cent, in 
order to cover both the premium and property insured ? 

27. If I send an adventure to the Sandwich Islands worth 
$20000, what sum must I get insured, at ^i per cent., that I may 
sustain no loss in case of a total wreck ? 

LIFE INSURANCE. 

441* A Life Insurance is a contract for the payment of a 
certain sura of money on the death of an individual, in considera' 
tion of n stipulated sura paid down, or, more commonly, of an 
annual premium, to be continued during the life of the assured. 

The areraf/e duration of human life is often called the Expecta- 
tion of Life.* This is different in different countries, but it may be 
dotormiiuHl with great accuracy in any given country, by calcula- 
tions founded on the register of births and deaths in that country. 

Ona. At birth, the expectation of life, according to the Carlisle Table, is 
38.T3 y. ; nt 5, it is 51.25 y. ; at 10, it is 48.82 y. ; at 15, it is 45 y. ; at 20, it 
ia 4l.4i> y. ; nt 25, it is 37.86 y. ; at 30, it is 34.34 y. ; at 35, it is 31 y. ; at 40, 
it in *27.r)l y. ; at 45, it is 1M.46 y. ; at 50, it is 21.11 y. ; at 55, it is 17.58 y. ; 
attJO, it ia 14.3.4 y.; at 65, it is 11.79 y.; at 70, it is 9.19 y.; at 75, it is 7.01 y. ; 
at 80, it is 5.51 y. ; at 85, it is 4.13 y. ; at 90, it is 3.28 y. ; at 100, it is 2.28 y. 

442* The premium paid for life insurance, like that for other 
insurance, is calculated ^t a certain per cent, on the alhoimt in- 
sured, llie per cent, varies according to the age and employment 
of the Jissured, and the time embraced in the policy. 

QuBiT.— 441. What U Life Insurance? What is meant by the expectation of life f 
4tSL Ho\T Is Life insuranc*^ calculated ? 

* Sm Reglsten of LoadoB, Breslau, Northampton, 4tc. 
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Ob8. 1. At the age of 21 years, the per cent on a policy ftr fife is from l-^^ 
to 2^ per cent per annum on the sum insured ; for 7 yeais^ it is from -Jf to 
1 J per cent, per annum ; for 1 year, from i^ to l-f- per cent 

At 30, on a policy for life, it is from 2^ to 2^^ per cent, per annum ; for 
7 years, from l-g^ to l-i\ per cent. ; for 1 year, from l-j^ to l^^- per cent 

At 40, on a policy for life, it is from S-j^ to 3-j*jj- per cent. ; for 7 years, from 
Jt^ to 2|% per cent. ; for 1 year, from 1-f to ^^ per cent 

At 50, on a policy for life, it is from 4^ to. 4-j^ per cent ; for 7 years, from 
2|^ to Z^ per cent. ; for 1 year, from l-f^ to 2-^(f per cent. 

At 60, on a policy for life, it is from 6^,,- to 7 per cent. ; for 7 years, fit)m 
4-ft to 5 per cent, j for I year, from S-j*,- to 4-i^ per cent. 

28. A young man, at the age of 21 years, eflfected an insurance 
for $1500 for life, at 2tV per cent. : what was the annual premium ? 

Ans, $31.60. 

29. A man, at the age of 30, eflfected a life insurance for $2700, 
for 7 years, at li^ per cent. : what was the annual premium ? 

30. At 60 j'ears of age, a man eflfected a life insurance for 1 yeai 
for $5750, at 6^ per cent. : how much premium did he pay ? 

31. At 40 years of age, a man eflfected an insurance for $10000 
for life, at 3^ per cent, per annum ; he lived till he was 75 years 
old : which was the larger, the sum paid for insurance, or the sum 
insured? 

PROFIT AND LOSS. 

443* Profit and Loss in commerce, signify the sum gained 
or lost in ordinary business transactions. They are reckoned at 
a certain per cent on the purchase price, or sum paid for the arti- 
cles under consideration. 

CASE I. 

iTo Jind the amount of profit or lon,,ihe purchase price and 
rate per cent, being given, 

Ex. 1. A grocer bought a lot of flour for $84, and sold it for 
7 per cent, profit : how much did he make by his bargain ? 

QoxsT.— 443. What is meant by profit and loss ? How are they reckoned 1 444. How 
is the amoant of profit or loss found, when the cost and rate per cent are given 1 
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Analysis. — Since he gained 1 per cent, on the cost of the flour, 
he must have gained tot of #84. Now toTT of $84 is -fff, and 
riTr is 7 times as much, which is -fff =$5.88. Ans. 

Or thus : If $1 (100 cents) gain 1 cents, $84 will g^n 84 times 
as much ; and $84 X -07 =$5. 88, the same as before. Hence, 

444* To find the amount of profit or loss, when the purchase 
price and rate per cent, are^ren. 

Multiply the jmrcliase pries hy the given per cent, as in percent- 
age ; and the product will he the amount gained or lost hy the trans- 
action. (Art. 388.) 

0b9. In order to obtain the exact profit and loss in mercantile operatioDs, it 
18 manifest that the interest on the cost or purchase price of the goods, doling 
the time they have been on hand, also for the time before payment is lecehred 
should be taken into consideration. 

2. If I buy a piece of broadcloth for $120, and after keeping it 
6 months, sell it at 8 per cent, advance on 6 months credit, bow 
^uch shall I gain if I pay 1 per cent, for the money invested ? 

Ans. $1.20. 

3. If I buy a farm for $1740, and sell it 8 per cent, less than 
cost, how much do I lose ? Ans. $139.20. 

4. If you buy a house for $2180, and sell it at 10 percent, 
advance, how much will you gain by your bargain ? 

5. A merchant bought goods amounting to $3400, and retailed 
them at 20 per cent, profit : how much did he make ? 

6. A grocer bought a lot of flour for $6235, and sold it 15 per 
cent, less than cost : what was his loss ? 

1. A speculator bought a quantity of cotton for $24850, and 
sold it at 5i per cent, advance : how much did he make by the 
operation ? 

8. A man bought a block of stores for $58246, and sold them 
at 18 per cent, advance : how much did he get for them? 

9. A man bought wild land amounting to $125000, and after 
keeping it 10 years, 9old it at 50 per cent advance: allowing 
money to be worth 6 per cent.> did he make or lose by the oper- 
ation ; and how much ? 
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CASE II. 

- To find how an article must he sold to gain or lose a specified 
per cent,, the cost being given, 

10. A man bought a building lot for 1625, and afterwards sold 
it so as to gain 10 per cent. : how much did he sell it for ? 

Operation, Since he gained 10 per cent., it is 

1625 purchase price. obvious he sold it for the purchase 

.10 per cent, profit price together with 10 per cent, of 



162.50 profit. that price. We therefore find 10 

$687.50 selling price. per cent, on the cost, and add it to 

itself. (Art. 388.) 

11. A man bought a small house for $840, and afterwards sold 
it 80 as to lose 10 per cent. : how much did he get for it ? 

Operation, 

$840 purchase price.* Having found the sum lost, (Art. 

.10 per cent. loss. 388,) subtract it from the cost, and 

$84.00 sum lost. the remainder is obviously the sell- 

$756.00 selling price. ing price. Hence, 

445* To find how any article must be sold, in order to gain 
or lose a given rate per cent, when the cost is given. 

Mrst find the amount of profit or loss on the purchase price at 
tlie given rate, as in the last Case ; then the amount thus found 
added to, or subtraeied from the purchase price, as the case mag he, 
vnll give the selling price required, 

12. A grocer bought a quantity of cheese for $130.67 : for 
how much must he sell it, to gain 20 per cent. ? 

13. Bought a stock of goods for $3460 : for how much must 
they be sold, to gain 22^ per cent. ? 

14. Bought a quantity of flour for $5245 : for how much must 
it be sold, to gain 13 per ceiit. ? 

15. Bought 2500 bales of cotton for $30575, which were sold 
at a loss of 3^ per cent. : what did they fetch ? 

QvBSTd — 445. What is the method of finding how any article must be sold, in order to 
gain or lose a given per cent. 1 446. How M the rate per cent, of profit or loss found, when 
the cost and selling price are given ? 
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GASm III. 

To find tk$ KAn FSE can. cf profit wr hm, ik§ cooi mtd mU- 
img price hemg given. * 

16. If a merchut buys a qnanlity of batter for ttt, and soDi 
H for |90, tihfk por oent. pn^t will he makef 

AnalftU. — Subtraeting the ooet from die seQiiig pme» ahowi 
*atl4 gained $15. Noif 15 doUan am 4t of 75 doUan ; i^xm- 
fore hi'fiiiied 4t of bia witlplf^^ or ' (he piu^^ 
And if reduced to a deciAd, is equal to 20 lmiidredih», or 20 per 
eent (Art 887. Oba.8.) ^ 

Or, we may reason thus : If $76 (outlay) gaiii 15 dollars, |1 
will gain fV of $15. And $15-7-75=.209 Uie same aa bef<»e. 

446* Hence, to find the rate per.cmL of profit or kas^ when 
the eoit and Ming prieei are given. 

Firttfind the €anouHt gained or loet^ eybimci^m ; then mofa 
Ike gain or km Ae nunufeUor and tke purckate priee the denondno' 
tor of a common /taction ; reduce tMe firaeOon to a decimal^ and 
the ¥e8ult wiU he ihe per cent, required. (Art 887.) ' 

Or, simply annex ciphers to the profit or loss, and divide it ly 
the cost ; the quotient wUl he the per cent, 

Ob8. \. Asper ctnJt. ngnifies hundretUhs^ tht first twe decunal fig^ores which 
occupy the place of hundredths, are properiy the per oent^; the other decunab 
ve parts of 1 per cent. After ohtaining two decimal figures, there is some- 
times an advantage in placing the remainder over the divisor, and anneziog 
it to the decimals thus obtained. (Art. 887. Obs. 3.) 

2. It should be remembered that the percentage which is gamed or M, is 
always calculated on the purchase price, or the sum paid lor the article, kdA 
not on the setting price, or sum received^ as it is often supposed. 

17. Bought a quantity of cotton at 6i- cents per yard, and sold 
it at 8 cents : what per cent, was the profit ? 

18. Bought a quantity of calico, at 12 cents per yard» and sold 
it at 12^ cents : what per cent, was the profit ? 

19. Bought a lot of com, at 45 cents' pier bushel, and sold it at 
38 cents : what per cent was the loss ? 



avurr.— Oi«. What fignns properiy sigaify the per cent. % What do the other dectaMl 
flfoies OB the ri^ of hoadiedths denote 1 On what Is the per cent rilnnd « kst cak» 
laisdf 
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20. A grocer bought a pipe of wine for $262, and retailed it 
at 12+ cents per gill : what per cent, did he make ? ^ 

21. A man bought a house for |4S26, and sold it for 15216;' 
w|iat per tent, did he make ? 

22. A speculator invested 175000 in stocks, which he sold for 
$77225 : what per cent, did he make by the operation ? , 

CASE IV. :.*, 

To find the cost, the selling price and per cent, gained or lost 
heinff given. 

23. A man sold a lot of salt for $360, which was 20 per cent, 
more than cost : what did he pay for the salt ? 

Analysis, — ^The cost is -Ko- of itself, and the gain is t^ of the 
cost. (Art. 386.) Now ■K*+TW=ii& ; hence, the selling price 
is -H^ of the cost. The question then is this : $360 is t^ of 
what sum ? If $360 is ^-J^ of a certain sum, tJt of that sum is 
•Hhr of $360. Now $360^-1 20=$3, and +if*=$3X 100, which 
is $300. Ans. 

Or, if we divide $360, the selling price, by the fraction -HI, 
the quotient $300, will be the cost. (Art. 234.) 

Proof. — $300X.20=$60.00 the gain ; (Art. 388 ;) 
and $300+$60=$360, the selling price. 

24. A miller sold a lot of flour for $170, which was 16 per 
cent, less than cost : how much did the flour cost him ? 

Analysis. — Reasoning as before, the cost is ^%% of itself, and 
the loss is -^ of the cost. Now -{-J^ — iSHr=-^ ; consequently 
the selling price is nftftf of the cost. The question therefore is 
this : $170 is -^^ of what sum ? If $170 is -ftftr of a certain sum, 
Ttir is -g»j of $170. Now $l70H-85=$2, and +ffr=$2XlOO, 
which is $200. Ans, 

Or, thus : Since he lost 15 per cent., he realized only 85 cents 
on $1 outlay. Therefore, if 85 cents, selling price, requires $1 
outlay, $170, selling price, will require as many dollars outlay as 
85 cents are contained times in $170 ; and $l70-r-.85=$200. 

Proof. — $200X.16=$30.00, the loss ; (Art. 388 ;) 
and $200— $30=$170, the selling price. Hence^ 
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•fr4T« Ti imi 'Jia rue w2»s^ ib^ m21lj,g price and the per cent. 

^ ^fir%i^ iir «... .J./ _ir-'-7 fw #1. in^rFHtutd or diminiiked by the per 
-*:.. TKiiW. m '»•. t'^ .'c- rum nucj he. «*■/ d^ qMoiieut will he the 

'" pitidir /« /»->^ if^ »»;. ^iifd t> or t^htracted from 100, (U 
^rt tc wtr* ^. -.'w -Lt Htfrt^ir. sKfS l\*j the denominator of a com- 
muH j^^mcuvH -'uTi i ^uLf du Mi*im^ price by this fraction, and 
-^ nwsusK n^ jr ~.iir rwc 

rt^ 1 » UK ixLi>vqe!Xf£T iMuyum f ^ai if we find the percentage on 
X3tr ^iliix^ ifB» IT ^ti; jT^n. aoi. Mai Mhi i^ |Kflc«nta^ thus found to, or 
A.'^r-si" £ rvim. 'ar MMfinr tops, m* ;k ckk aiaj be. the ram or remainder 
-vril ^ thr -rtx. r*&» » X sBCix?. lal je&K&f to flmiooi errors in the result 
2 val ^isci^ M awBttfu rr sBOHBdiexB;^. ikat ue fawk on which proJU and 
«s2 i£^ nu.<iu:tb4. ji ji.*vai^ zht nL'TAoe anjae <r jkm ptzid for the aitides 

13. A ^A:%!r juui a ^TsmchT jc cbeese for #^30, which was 15 
>er MBik. sure ixua luisc : -wbas. wjn :he coat ? 

i'». A 3raa ivid i »iLrrj^ 5:r #173. which was 15 per cent. 
'.e» 'MUX mm w-nu: "v-Jtit zii** ro«c f 

i? JL SBQ ici«i 1 lurzi ::c ^It^l^ wLkh was 10 per cent less 
:6uii «iua: wjLi: Id i^r ^-"t ::r u! 

i**. Jto '':n::*:r:^c n:ld i lirrfccrfcr #;>4iO. which was 12^ per. 
>«r. ic x:i:*i .a i*.* .vsc i-.v 2iu:h lid i: cost him? 

i'«. \ 3i».'r;iracc 5»-'M i :-irr-^ oc cr^x'ken* for $12000, which was 
> ■?*.■* :v?i:. \'r<* zhj^i ^:«^c . wbji: wjl5 the cost? 

;»:. A --. aiciis»?icc =ier:!:jji: soid a lot of cloths for #7265, which 
ir-is .3 7»:T --^nu. =:•:.-« liuji ccs: : how much did they cost ? 

r. A ^uiidt^r 50Ld A house 6^^ *17450, which was 2 per cent, 
'e^ .jaa .•\.>isi : whji: wus tae cot^i ? 

■S^Z. A br,it*r jcid $;ocks lo the amoaat of #45000, which was 
5r ;>fr >?ii^. idvji2«.^f ; whit wjls the cost ? 

33. A 32;i£i,irju:Eiin?r sold a qxanucT of carpeting for $63240, 
waicli w;b 30 per ceac. more than the oost of the materials: what 
iid uw aiiiCeruJs ooi>t ? 

v^v «der.^4C Bqw » tktf eixt ^^awi. when the selling price and the rate per cent 
«uiM«i tir :oii^ ue fivaa ! Ot«. WbAt antake is sometiiiies made ia luMliBg die eoitf 
Hbw SMiviLte^vgiiAidF 
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DUTIES. ^ 

448* Duties, in commerce, signify a stem of money reqinred 

by Government to be paid on imported goods. 

% 

Obs. 1. In eveiy port of entry in the United States, the Government has an 
establishment, called a Custom Hmtse^ at which the duties on all foreign good* 
Altered at that port, are to be paid. 

2; -The persons appointed to inspect the cargoes of vessels engaged in foreign 
commerce, to examine the invoices of goods, collect the duties, &c., are cedled 
custom house officers. 

449* Duties are of two kinds, specific and ad valorem, A spe- 
cific duty is a certain sum imposed on a ton, hundred weight, 
hogshead, gallon, square yard, foot, <&c., without regard to the 
value of the article. 

Ad valorem duties are those which are imposed on goods, at a 
certain per cent, on their value or purchase price. 

Note. — The term ad valorem is a Latin jdirase, signifying according to, or 
upon the value. 

450« Before specific duties are imposed, it is customary to 
make certain deductions called tare, draft or tret, leakage, &o. 

Tare is an allowance of a certain number of pounds made for 
the box, cask, &c., which contains the article imder consideration. 

Draft or Tret is an allowance of a certain per cent, (usually 4 
per cent.) on the weight of goods for waste, or refuse matter. 

Leakage is an allowance of a certain per cent, (usually 2 per 
cent.) for the waste of liquors contained in casks, &c. 

Obs. I. All duties, both specific and ad valorem, are regulated by the Grov- 
emment, and have been different at different times and in different countries. 

2. The allowances or deductions for draft, tare, leakage, &c., are different on 
different articles, and are also regulated by law. 

3. In bu3ring and selling groceries in large quantities, allowances are some- 
omes made for draft, tare, leakage, &c., similar to those in reckoning duties. 

auKST.— 448. What ^re duties in commerce? 449. Of how many kinds are theyl 
W^hat are specific duties 1 Ad valorem duties 1 Note. What is the meaning of the term 
ad Taiorem 1 450. What deductions are made before specific duties are imposed ? What 
Is tare? Draft or tret? Leakage? 0A«. How are duties regulated? Are allowances 
fat draft, Ace., ever made in baying aad selUaf ftooetietl ^ 
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Case L — Calcmlatum of Specific Duties. 

Ex. 1. What is the specific duty on 15 hhds. of molasses, at 
10 cents per gallon, allowing 2 per cent for leakage ? 

Anal^M. — Since there ar€ 63 gallons in one hhd., in 15 hhds. 
there are 15 times as many, and 63 gals. X 15=945 gils. But 2 per 
cent, of 945 gals, is equal to 945 X. 02, or 18.9 gals. ; (Art. 388;) 
and 945 gals. — 18.9 gals. =926.1 gals., the net gallons. Now if 
the duty on 1 gallon is 10 cents, on 926.1 gals, it is 926.1 X. 10= 
$92.61, the duty required. Hence, 

451* To find the specific duty on any given merchandise. 

I'irst deduct the le^ draft, tare, leakage, kc, from the given 
quantity of goods ; then multiply the remainder hy the given duty 
per gallon, pound, yard, <fec., and the product vdll be the duty re- 
quired. 

2. If the specific duty on tea is 12 cents a pound, how much 
will it be on 30 chests, each weighing 115 lbs., allowing 12 lbs. 
per chest for draft ? 

3. At 4 cents a pound, what is the specific duty on 160 drums 
of figs, weighing 28 lbs. apiece, allowing 2^ lbs. a drum for tare? 

4. At 15 cents a pound, what is the specific duty on 63 chests of 
opium, each weighing 150 lbs., allowing 10 lbs. per chest for draft? 

5. At 3^ cents a pound, what is the specific duty on 250 bags 
of coffee, weighing 65 lbs. apiece, allowing 4 per cent, for tret ? 

6. What is the specific duty, at 6 cents a pound, on 173 kegs of 
tobacco, each weighing 125 lbs., allowing 6 lbs. per keg for tare? 

7. At 5i cents a pound, what is the specific duty on 430 boxes 
of paints, weighing 175 lbs. a box, reckoning the tare at 15 lbs. 
per box ? 

8. At 8 cents per gallon, what is the specific duty on 140 bar. 
of olive oil, allowing 2 per cent, for leakage ? 

9. At 22 cents per gallon, what is the specific duty on 50 hhds. 
of wine, allowing 2 per cent, for leakage ? 

10. At 7i cents per pound, what is the duty on 345 sacks of 
almonds, weighing 75 lbs. apiece, allowing 3 per cent, for tare ? 

QuKST.— 451. How ace specific duties calculated 1 
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Case II. — Calculation <^ Ad Valorem Duties, 

452* When duties are imposed upon the actual cost of mer- 
chandise, there are of course no deductions to he made ; conse- 
quently we have only to find the legal per cent, on the amount of 
the given invoice, or cost of the goods, and it will be the duty 
required. 

Ex. 11. What is the ad valorem duty, at 25 per cent., on a 
case of bombazines, invoiced at $450 ? 

Solution. — $450 X.26=$l 12.50, the ad valorem duty. Hence, 

453* To find the ad valorem duty on any given merchandise. 
Multiply the amount of the given invoice hy the legal per cent., 
and the product vfill be the duty required, (Art. 324.) 

Obs. 1. An invoice is a written statement of merchandise, with the value or 
prices of the articles annexed. 

2. The law requires that the ifivoice shall be verified by the owner, or one 
of the owners of the goods, certifying that the invoice annexed contains a true 
and faitkfiiZ account of the actual costs thereof, and of all charges thereon, and 
no other different discount, bounty, or drawback, but such as has been actually 
allowed on the same ; which oath shall be administered by a consul, or com- 
mercial agent of the United States, or by some public officer duly authorized 
to administer oaths in the country where the goods were purchased, and the 
same shall be duly certified by the said consul, &c. Fraud on the part of the 
owners, or the consul, &c., who administers the oath, is visited with a heavy 
penalty. — Laws of t^ United Stales. 

12. What is the ad valorem duty, at 20 per cent., on an invoice 
of broadcloths which cost $1240 in Manchester? 

13. What is the ad valorem duty, at 34 per cent., on an invoice 
of silks, which cost $21 10 in Italy ? 

14. What is the duty, at 25 per cent., on a quantity of indigo, 
the invoice of which is $1968 ? 

15. What is the duty on a bale of Irish linens, which cost 
$3187, at 33 percent.? 

16. At 25 per cent., what is the duty on an invoice of hcssiery, 
amounting to $2863 ? 

aussT —453. How are ad valorem daties calculated 1 Oh§, What is an iavoiM 1 Wbit 
(tees tba law iwioira lespwtiiif the ittfiirice of imported |o^ 

18 
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17. At 33i per cent., what is the duty on an invoice of mousM^ 
line de laines, amounting to $3690 ? 

18. At 35 per cent., what is the duty on an invmce of watches, 
amounting to (45385 ? 

19. What is the duty, at 20 per cent, on an invoice of hoota 
and shoe^, amounting to #63212 ? 

20. What is the duty, at 15 per cent., on a quantity of ready- 
made clothing, worth $18714 ? 

21. What is the duty on $37241 worth of spices, at 30 per it I 

22. What is the duty on $46210 worth <rf liquor, at 37i^per 
cent. ? 

28. At 22 per cent., what is the duty on $71685 worth of 
crockery ? 

ASSESSMENT OF TAXES. 

454* A Tax is a sum of money assessed on. individuals for 
the support of Government, Corporations, Parishes, Districts, &c. 
Taxes levied by the Government, are assessed either on the person 
6t property of the citizens. When assessed on the person, they 
are called poll taxes, arid are usually a specific sum. Those as- 
sessed on the property are usually apportioned at a certain, per 
cent, on the amount of real estate and personal property of each 
citizen or taxable individual. 

Obs. Property is divided into two kinds, viz : real estate and personal prop- 
erty. The former denotes possessions that are fixed ; as houses, lands, &c. 
The latter comprehends aU oth£r property ; as money, stoclu, notes, mortgages, 
ships, furniture, carriages, cattle, tools, &c. 

455* When « tax of any given amount is to be assessed, the 
first thing to be done is to obtain an inventory of the amount of 
taxable property, both personal and real, in the State, County, 
Corporation, or District, by which the tax is to be paid ; also the 
amount of property of every citizen who is to' be taxed, together 
with the number of Polls. 

QcKST.— 454. What arc tixcs ? Upon what are they assessed ? When assessed upon 
the person, what are they called ? When assessed upon the property, how are they ap- 
portioned 1 Ohs. How is properly divided 1 What does real estate denote % What ll 
personal property 1 455^ When a tax is tu be assessed, what is the first stop % 
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Obs. 1. By the number of polls b meant the number of taxable individunls^ 
which usually includes every native or naiuralized freeman over the age of 21, 
and under 70 years. In Massachusetts poll taxes are assessed upon every 
male inhabitant of the state, between the ages of 16 and 70 years, whether a 
citizen or an alien.* 

2. When any part or the whole of a tax is assessed upon the polls, each 
citizen is taxed a specific sutHj without regard to the amount of property he 
possesses. 

Ex. 1. The tax assessed by a certain town is $990; its prop- 
erty, both personal and real, is valued at $28000, and it contains 
300 polls, which are assessed 60 cents apiece. What per cent, is 
the tax ; that is, how. much is the tax on a dollar ; and how much 
is a man's tax who pays for 3 polls, and whose property is valued 
at $1500? 

Solution. — Since 1 poll pays 50 cents, 300 polls must pay 300 
times 50 cents, which is $150. Now $990 — $150=$840, the 
sum to be assessed on the property. Now if $28000 is to pay 
$840, $1 must pay -j^-J-jTo of $840; and $840-^$28000=$.03, 
or 3 per .cent. Finally, the tax on $1500, the amount of iKe 
man's property, at 3 percent., is $1500X.03=$45; and $45+ 
$1.60 (3 polls)=$46.50, the man'* tax. Hence, 

456* To assess a State, County, or other tax. 

I. First find the amount of tax on all the polls, if any, at the 
given rate, and subtract this sum from the whole tax to he assessed. 
Then dividing the remainder hy the whole amount of taxable prop' 
erty in the State, County, &c., the quotient will he the per cent, or 
tax on one dollar, 

II. Multiply the amount of each marCs property hy the tax on 
one dollar, and the product will he the tax on his property. 

III. Add each man^s poll tax to the tax he pays on his property, 
and the amxmnt will he his whole tax. r 

Pkoof. — When »iax hill is made out, add togethetf-tfe taxes 
of all the ittdividuah in the town, district, &c.,'ahd if ^he jamotml ' 
is equal to the whole tax- assessed, the work is right. 

Qvt9T.-~Ob». Vi^at is meant by the namber of polls t 456. How aft 
IVlMD a tax bill Is made out, how is its eorreetness proved ? 

* X«viaed Statntss at Mastachiuwtli. 
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2. A certain corporation is taxed t537.50 ; the whole propertj 
of the corporation is valued at $35000, and there are 50 pofli 
which are assessed 25 cents apiece. What per cent, is the tax; 
and how much is a man's tax, who pays for 2 p<^, and nhon 
property is valued at $4240. 

Operation. 
Multiply $.25 the tax on 1 poU, 
By 50 the number of polls. 
$12.50 Amount on polls. 
But $537.50 — 12.50=:$525, the sum assessed on the corpon- 
tion; and $525-r$35000=.015, the per cent or tax on $1. 

Now $4240X.015=$63.60, the tax on the man's property, 
. And .25X2= .50 , the tax for polls. 

Ans. $64.10, whole tax. 

8. What is B's tax, who pays for 3 polls, and whose property ii 
TBlued at $3560 ? 

4. What is C's tax, who is assessed for 1 poll and $5350 ? 

5. The city of New York levied a tax of $1945600 ; its tax- 
able j)roperty was rated at $243200000 : what per cent, was the 
tax? 

6. What was A's tax, whose property was valued at $10000? 

7. What was B^s tax, who was assessed for $15240 ? 

8. What was C's tax, who was assessed for $35460 ? 

467* Having ascertained the expenditures of a State, Counly, 
Town, (fee, it is necessary in assessing the tax, to take into oon* 
sideraiion the expense of collecting it. Collectors are paid a certain 
per cent, commission on the amount collected; (Art. 388. Obs. 1;) 
consequently, in determining the exact sum to be assessed, allow- 
ance must be made not only for the commission on the net amount 
to be rased, but also on the commission itself; for the eommis- 
sion is to be paid out of the money collected. 

9. K the expenses of a town are $950, what sum must be 
assessed to raise this amount, with 5 per cent, commission &r 
obUectingit? 
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w4«aZym.-^ince tbe commission is 5 per cent the net value 
of $1 assessment is 95 cents. , Therefore, if 95 cents net^ require 
$1 assessment, |950 net, will require as many dollars assessment, 
as 95 cents are contained times in $950 ; and $950-7-1.95=1000. 

Ans, $1000. 

Proof. — $1 000 X. 05^=150, the commission; 

and $1000— -$50=$950, the net sum required. Hence, 

458* To find what sum must be assessed, to raise a giv^ nM 
amount. 

Svhtract the given per cent. comnUssion from $1, and the re- 
mainder Ml he the net valtie of $1 assessment. 

Divide the net amount to be raised by the net value of '$1 assets- 
ment, and the quotient will be the sum to be assessed. 

Obs. To meet the expense of collecting a tax, ofwesflon notnnfrequeiitiy eal- 
culate the commission at the given per cent, on the neb amourU to be raised, 
and add it to the tax bill. This method is wrong, and leads to erroneous re- 
sults. Thus, on a tax of $1000', at 5* per cent, commission, the net amount ii 
$2.50 too small ; on $100000, the error is $350 ; on $1000000, it is $2500. 

10. What sum must be assessed to raise a net amount of $8500, 
with 4 per cent, commission for collection ? 

11. What sum must be assessed to raise $15400 net, allowiog 
4^- per cent, commission for collection ? 

12. Allowing 5 per cent, for collection, what sum must be 
, assessed to raise $16475 net ? 

'^ 13. Allowing 3-)- per cent, for collection, what sum must be 
assessed to raise $32860 net? 

FORMATION OF TAX BILLS. 

459* In making out a tax bill for a Town, Distriet, &c., hav- 
ing foimd the tax on $1,. it is advisable to make a table, show- 
ing the amount of tax on any number of dollars from 1 to $10 ^ 
then from^lO to $100 ; and^rom $100 to $1000. 

14. A township composed of 16 citizens, levies a tax of $5700 ; 

ttie town contains 30 polls, which are assessed 50 cents each, and 

3r ^ 

QuBay;— 458. How find what sun nrast be assessBd to raise * tax of a givea amooiit ? 
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its tsxsble property is inventoried at $199500. What amount of 
tax must be raised to pay the debt and 5 per cent, commission 
for collection : and what is the tax on a dollar ? 

SUuiioH, — ^The sum to be raised is $6000 ; (Art. 458 ;) and the 
tax is 3 cents on a dollar. (Art. 456.) Now, since the tax on $1 
is $.0.S» it is obvious that multiplying $.03 by 2 will be the tax on 
$2 ; multiplying it by 3, will be the tax on $3, &c., as seen in the 
foUovring 

TABLE. 



$1 pays 


$.03 


$10 pay $.30 


$100 pay $3.00 


A 


.06 


20 " .60 


^00 " 6.00 


s ** 


.09 


30 " .90 


300 " 9.00 


A 


.12 


40 " 1.20 


400 " 12.00 




.15 


50 " 1.50 


600 " 15.00 


^. " 


.18 


60 " 1.80 


600 " 18.00 


\ " 


.21 


70 " 2.10 


700 " 21.00 


' 8 " 


.24 


80 " 2.40 


800 " 24.00 


g « 


.27 


90 " 2.70 


900 " 27.00 


10 " 


.30 


100 " 3.00 


1000 " 30.00 



15. In the above assessment, what is A. B.'s tax, who is rated 
at $2250, and pays for 3 polls ? 

Ojieration. 

$2256=2000+200+50+6 dollars. 
Now if we add together the tax paid 
on each of these sums, as found in the 
table above, the amount will be the tax 
on ^2256. 



$2000 pay $60.00 

200 *• 6.00 

50 ** 1.50 

6 " .18 

8 polls ** l.oO 



Amount, ^CIMS A. B.'s tax therefore is $69.18. 

16. What is G. A.'s tax, who is assessed for 2 polls, and $2400 ? 

17. What is H. B.'s tax, who is assessed for 1 poll, and $3850 ? 

18. What is W. C.'s tax, who is assessed for 3 polls, and $15000? 

19. E. D. is assessed for $16024, and 1 poll: what is his tax? 

20. J. F. is assessed for $10450, and 2 polls : what is his tax? 

21. T. G. is assessed for $20680, and 3 polls : what is his tax? 

22. W. H. is assessed for $17530, and 1 poll: what is his tax ? 
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23. L. J. is assessed for $8760, and 1 poll : what is his tax? • 

24. W. L. is assessed for $2 1000^ and 2 polls : what is his tax? 

25. J. K. is assessed for $6530, and 2 polls : what is his tax ? 

26. G. L. is assessed for $13480, and 1 poll: what is his tax? 

27. F. M. is assessed for $12300, and 3 polls : what is his tax ? 

28. C. P. is asse^sed.for $15240, and 2 polls : what is his tax? 

29. J. S. is assessed for $16000, and 1 poll: what is his tax? 

30. R. W. is assessed for $18000, and 2* polls : what is his tax ? 

Note. — Rate Bills for schools are generally apportioned according to the 
number of days each scholar has attended. Hence, 

46 0« To make out Rale Bills for schools. 

First find the number of days attendance of all the sc^plars, 
and the whole amount of expenses, including teacher's salary, fu$lf 
repairs, <fec. From the amount of expenses deduct the public 
money, if any, then divide the remmnder by ikf whole number of 
days attendance, and the quotient will be the rate per day. Finally, 
multiply the rate per day by tite number of days attendance of each 
man's children, and the product will be his tax. 

Obs. In New York and some other states, the general principle is to include 
only the Teacher's Salary in the Rate Bill. (Reinsed StaMibes. N. Y.) 

31. A certain district paid $130 for teacher's salary, $34 for 
board, $19.42 for fuel, and $2.58 for repairs; the district drew 
$30 public money, and the whole number of days attendance was 
2400 : what was the -rate per day ; and how much was A's tax, 
who sent 115 days? 

Solution. — Amount of expenses, $186 — $30=$156 ; and $166 
-=-2400=$.065, the rate per day. Now $.065X115=$7.476, 
A's tax is therefore $7,475. 

82. If the expenses of a district are $313.20, and the Whole 
attendance 3915 days, what is B's tax, who sends 167 days? 

33. A district paid their teacher $115, and their fuel cost 
$21.20 ; it drew $38.50 public money, and the number of dlys 
attendance was 1954 : what was C's tax, who sent 69 days ? 

84. The expenses of a district were $215.20, and the number 
of days attendance 2152 •. what was D's tax, who sent 134 days ? 
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SECTION XIII. 
ANALYSIS. 

Art. 46 1 • The term Anali/sis, in physical science, signifies the 
resolving; of a compound body into its elements, or component parts. 

Analysis, in arithmetic, signifies the resolving of numbers into 
the factors of which they are composed, and the tracing of tk 
relations which they bear to each other. (Art. 95. Obs. 2.) 

Obs. In the preceding sections the student has become acquainted with the 
method of analyzing particular examples and combinations of numbeis, and 
thence deducing general principles and rules. But analysis may be ajqplied 
with advantage not only to the development of mathematical truths, but also to 
the sdluUon of a great variety of problems, both in arithmetic and practical 
fife. Indeed, it is die method by which business men generally solve prac- 
tical questions. A little practice will give the student great facility in its 
application. 

462* No specific directions can be given for solving examples 
by analysis. None in fact are requisite. The judgment, from 
the conditions of the question, will suggest the process. Hence, 
Analysis may, with propriety, be called the Common Sense Rulb. 

Obs. In solving questions analytically, it may be remarked in general, that 
we reason from the given number to 1, then from 1 to the number required. 

Ex. 1. If 60 yards of cloth cost $240, wTiat will 85 yards cost? 

Analytic solution, — Since 60 yds. cost $240, 1 yd. will cost ^ 
of $240 ; and gV of $240 is $4. Now if 1 yd. costs $4, 85 yds. 
will cost 85 times as much; and $4X85=$340. An^. 

Or, we may reason thus : 85 yds. are -f-J of 60 yds. ; therefore 
85 yds. will cost f f of $240, (the cost of 60 yds.) and ff of $240 
is $240Xf*=$340, the same as before. (Arts. 210, 212.) 

Obs. 1. Other solutions of this example might be given; but our present ob* 
Ject is to show how this and ramilar questions may be solved by amd/ytis. The 

Quest.— 461. What is meant by analysis in physical science? What in arithmetiel 
To what may analysis be advantageously applied 1 462. Can any particular rules be pre- 
•eribed for solving questions by analysis? How then will you know how to proeeedt 
Mr. What \% the operation of solving questions by analysis called 1 
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former method is ihe simplest and most strictly analytic, though not so short 
as the latter. It contains two steps : 

JF^irst, we separate the given price of 60 yds. ($240) into 60 equal parts, to 
find the value of one part, or the cost of 1 yd., which is $4. 

Second J we multiply the price of 1 yd. ($4) hy 85, the numher of yds. whose 
cost is reqinred, and the product is the answer sought. 

5. This and similar questions are usually placed under the rule of Simple 
Proparlionf or the jR«fc of Three, 

3. The jDperation of solving a question by analysis, is called an anclytic 
solution. In reciting the following examples, each one should be analyzed, 
and the reason for every step given in full. 

2. A man bought a horse, and paid $46 down, which was f of 
the price of it : what did lie give for the horse ? 

Analysis, — Since $45 is ^ of the price, the question resolves 
itself into this : $46 is f of what sum ? If $46 is f of a certain 
sum, + is •§• of $45 ; and i of $45 is $9. Now if $9 is 1 seventh, 
7 sevenths are 1 times as much; and $9X'?=l63. Ans, $63. 

Proof. — J- of $63=$9, and 5 sevenths are 6 times as much, 
which is $45, the sum he paid down for the horse. 

Note. — In solving examples of this kind, the learner is often perplexed in 
finding the value of 4*, &^' This difficulty arises from supposing that if -^ 
of a certain number is 45, -f of it must be -f of 45. This mistake will be 
easily avoided by substituting in his mind the word parts for the given de- 
nominator. Thus, if 5 parts cost $45, 1 part will cost ^ of $45, which is $9. 
But this part is a seventh. Now if 1 seventh cost $9, then 7 sevenths will 
cost 7 times as much. 

3. If 40 cords of wood cost $120, how much wiU 100 cords 
cost ? 

4. Bought 35 tons of hay for $700 : how much will 16 tons 
cost? 

6. What cost 37 gallons of molasses, at $21 a hogshead? 

6. What cost 1500 pounds of hay, at $14 per ton? 

7. What cost 18 quarts of chestnuts, at $3 a bushel? 

8. If 55 tons of hemp cost $660, what will 220 tons cost at the 
same rate ? 

9. If 165 bushels of apples cost $132, how much will 31 bushels 

«»*• 18- 
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10. If 72 bushels of peanuts cost $253.44, what will a pint 
cost at the same rate ? 

11. If 150 acres of land cost $7000, what will a square rod 
cost? 

12. If 2 pipes of wine cost |315, what is that per gill? 

13. A fanner bought a yoke of oxen, and paid $40 in woiic, 
^hich was ^ of the cost r what did they cost ? 

14. Bought a house, and paid $630 in goods, which was ^ of 
the price of it : what was the cost of the house ? 

15. A young man lost $256 by gambling, which was iV of all 
he was worth : how much was he worth ? 

16. A man having $1500, paid f of it for 112^ acres of knd: 
how much did his land cost per acre ? 

17. If a stack of hay will keep 350 sheep 90 days, how long 
will it keep 525 sheep ? 

18. If 440 bbls. of flour will last 15 men 55 months, bow long 
wiU the same quantity last 28 men? 

19. If 136 men can build a block of stores in 120 days, how 
*ong will it take 15 men to build it? 

20. If i of a pound of tea cost 40 cents, what will f of a pound 
cost? 

21. If f of a yard of broadcloth cost $2.50, how much wilM 
of a yard cost ? 

22. Bought -A of a ton of hay for $3.42 : how much will -ft of 
a ton cost ? 

23. Bought i^f of a hogshead of molasses for $38.19 : how 
much will A" of a hogshead cost ? 

24. If f of an acre of land cost $108, how much will f of an 
acre cost ? 

25. If ^ of a barrel of beef cost $6.48, how much will f of a 
barrel cost ? 

26. Paid $4200 for f of a sloop : how much can I afford to 
sell -ft of the sloop for ? 

27. Sold 18i baskets of peaches for $34 : how much would 65} 
baskets come to ? 

28. If I pay $60.50 for buildmg 20i rods of wall, how much 
must I pay for 215f rods ? 
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29. A man can hoe a field of com in 6 days, and a boy can hoe 
it in 9 days : how long will it take them both together to hoe it ? 

Analysis, — Since the man can hoe the field in 6 days, in 1 day 
he can hoe ^ of it ; and since the boy can hoe it in 9 days, in 1 
day he can hoe \ oi it ; consequently in 1 day they can both hoe 
i+i=; -ft of the field. (Art. 202.) Now if -ft of the field requires 
them both 1 day, iSr of it will require them + of a day, and -H 
will require them 18 times as long, or -^ of a day, which is equal 
to 3f days. Am, 

80. If A can chop a cord of wood in 4 hours, and B in 6 hours, 
how long will it take them both to chop a cord ? 

31. A can dig a cellar in 6 days, B in 9 days, and C in 12 
days : how long will it take all of them together to dig it ? 

32. A man bought 25 pounds of tea at 6s. a pound, and paid 
for it in com at 4s. a bushel : how many bushels did it take ? 

Analysis, — If 1 lb. of tea costs 6s., 25 lbs. will cost 25 times 
as much, which is 150s. Again, if 4s. will buy 1 bushel of com, 
150s. will buy as many bushels as 4s. is contained times in 150s. ; 
and 150s.-r4=d7i. Ans. 37^ bushels. 

463* The last and similar examples are frequently arranged 
under the rule of Barter, 

Barter signifies an exchange of articles of commerce at prices 
agreed upon by the parties. 

Obs. Such ezamplefl are to easily tolved by Analysis that a specific rule fiir 
them 18 urmecessary. 

33. A farmer bought 110 lbs. of sugar at 18 cents a pound, 
and paid for it in lard at 5i cents a pound : how much lard did 
it take ? 

34. How much butter, at 12^ cents a pound, must be given for 
250 lbs. of tea, at 75 cents a pound ? 

35. How many cords of wood, at |2i per cord, must be given 
for 56 yds. of cloth, at |4i per yard ? 

36. How many pair of. boots, at $4.50 a pair, must be given 
for 50 tons of coal at |9 per ton? 
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37. A, B, ind C, united in business ; Apiitin$250; 6,1270; 

and C, 9340 ; they gained $258 : what was each man's share of 

the gain? 

Analysis^— The whole sum invested is |250 +$270 +9340= 

$860. Now sinee $860 gain $258, it is phun $1 will gain xtr ^ 

$258, which is 30 cents. And 

If $1 gains 80 cts. $250 wiU gain $250X.30=$75, A's share, 
u II « €i 1270 " $270 X. 80= 81, B's share, 
" $1 " " $340 " $340 X. 30= 102, C's share. 

Or, we may reason thus : Since the sum invested is $860» 
A's part of the investment is equal to -}ft, or -ff ; 
B's " " " «*,or«; 

C's " " " if*, or if. Consequently, 

A must receive -ff of the whole gain $258=$75 ; 
B *• "it " " 258= 81; 

C " "if " " 258=102; 

Proof. — ^The whole gain is $258. (Ax. 11.) 

464* When two or more individuals assodate themselves to- 
gether for the purpose of carrying on a joint business, the union 
is called a partnership or copartnership, 

Obs. The process by which examples like the last one are solved, is often 
called FeUow^ip. 

88. A and B join in a speculation ; A advances $1500 and B 
$2600 ; they gain $1200 : what was each one's share of the gain ? 

39. A, B, and C, entered into partnership ; A furnished $3000, 
B $4000, and C $5000; they lost $1800: what was each one's 
share of the loss ? 

40. A's stock is $4200 ; B's $3600; and C's $5400; the whole 
gain is $2400 : what is the gain of each ? 

41. A's stock is $7560; B's $8240; C's $9300; and D's 
$6200 ; the whole gain is $625 : what is the share of each ? 

42. A bankrupt owes one of his creditors $400 ; another $500 ; 
and a third $600 ; his property amounts to $1000 : how much 
can he pay on a dollar ; and how much will each of his creditors 
receive ? 

Qb8. The solution of this example is the same in principle as that of Ex. 37. 
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4165* Examples like tlie preceding are commonly arranged 
under the rule of Bankruptcy, 

Note. ^ A bankrupt, is a person who is insolvent, or unable to paj his just 
debts. 

43. A bankrupt owes $5000, and his property is worth $3500 : 
how much can he pay on a dollar ? 

44. A man died owing $16400, and his effects were sold for 
$4100 : what per cent, did his estate pay ? 

45. If a man owes A $6240, B $8760, and $9000, and has 
but $11500, how much will each creditor receive ? 

46. If I owe $48000, and have property to the amount of 
$32000, what per cent, can I pay? 

47. What per cent can a man piay, whose liabilities are 
$120000, and whose assets are $45000 ? 

48. What per cent, can a man pay, whose liabilities are 
$1500000, and whose assets are $150000? . 

466* It often happens in storms and other casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice the ship and their crew. In such 
cases, the law requires that the loss shall be divided «mong the 
owners of the vessel and cargo, in proportion to the amount of 
each one's property at stake. 

The process of finding each man's loss, in such instances, is 
called General Average. 

Qb8. The operation is the same as that in solving questions in bankruptcy 
and partnership. 

49. A, B and C, freighted a ship from New York to Liverpool ; 
A had on board 100 tons of iron, B 200 tons, and C 300 tons, 
in a storm 240 tons were thrown overboard : what was the loss 
of each ? 

50. A packet worth $36000 was loaded with a cargo valued at 
$65000. In a tempest the master threw overboard $25250 worth 
of goods : what per cent, was the general average ? 

51. A steam ship being in distress, the master threw \ of 
the cargo overboard; finding she still labored, he afterwards 
threw overboard \ of what remained. The steamer was worth 
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tl20000, and the cargo $240000 : what per cent, was the general 
average, and what would be a man's loss who owned •}- of the sh^ 
and cargo ? 

52. A man mixed 25 bushels of peas worth 6s. a bushel, witk 
15 bushels of com worth 4s. a bushel, and 20 bushels of oats 
worth 3s. a bushel : what was the mixture worth per bushel ? 

AnalyHs, — 25 bu. peas at 6s. = 150s., value of the peas; 
15 bu. com at 4s. = 60s., " " com; 
and 20 bu. oats at 3s. = 60s., '' '' oats. 
The mixture=60 bu. and 270s., value of whole mixtnra. 

Now if 60 bu. mixture are worth 270s., 1 bu. mixture is worth 
^V of 270s. ; and 270s.-7-60=4is. Ana, 

Proof. — 60 bu. at 4is.=270s., the value of the whole mixtue. 

467* The process of finding the value of a compound or mix- 
ture of articles of different values, or of forming a compound 
which shall have a given value, is called Alligation. AUigation is 
usually divided into two kinds, Medial and Alternate. 

Ob8. 1 . When the prices of the seyeral articles and the number or quantity 
of each are given, the process of finding the value of the mixture, as in the lait 
example, is called Alligation Medial. 

2. When the price of the mixture is given, together with the price of each 
article, the process of finding how much of the several articles must be taken 
to form the required mixture, is called Alligation Alternate. Alligation Alter- 
nate embraces three varieties of examples, which are pointed oat in the follow- 
ing notes. 

53. If you mix 40 gallons of sperm oil worth 8s. per gallon, 
with 60 gallons of whale oil worth 3s. per gallon, what will the 
mixture be worth per gallon ? 

54. At what price per pound can a grocer afford to sell a mix- 
ture of 30 lbs. of tea worth 4s. a pound, and 40 lbs. worth 78. a 
pound? 

55. If 120 lbs. of butter at 10 cts. a pound are mixed with 24 
lbs. at 8 cts. and 24 lbs. at 5 cts. a pound, what is the mixture 
worth? 

56. A tobacconist had three kinds of tobacco, worth 15, 18, 
and 25 cents a pound : what is a mixture of 100 lbs. of each 
worth per pound ? 
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57. A liquor dealer mixed 2^00 gallons of alcohol worth 50 cts. 
a gallon, with 100 gallons of brandy Worth $1.75 a gallon : what 
was the value of the mixture per gallon ? 

58. A grocer sells imperial tea at 10s. a pound, and hyson at 
4s. : what part of each must he take to form a mixture which he 
can afford to sell at 6s. a pound ? 

Note, — I. It will be obserred in this example that the price of the mixturt 
and also the price of the several articles or ingredients are given, to fihd wfuU 
part of each the mixture must contain. 

Analy^ia, — Since the imperial is worth 10s. and the required 
mixture 6s., it is plain he would lose 4s. on every pound of impe- 
rial which he puts in. And since the hyson is worth 4s. a pound 
and the mixture 6s., he would gain 2s. on every pound of hyson 
he puts in. The question then is this : How much hyson must 
he put in to make up for the loss on 1 lb. of imperial ? If 2s. 
profit require 1 lb. of hyson, 4s. profit will require twice as much, 
or 2 lbs. He must therefore put in 2 lbs. of hyson to 1 lb. of im- 



Proof — 2 lbs. of hyson, at 4s. a pound, ar^ worth 8s., and 
1 lb. of imperial is worth 10s. Now 8s.+10s.=18s. And if 
d lbs. mixture are worth 18s., 1 lb. is worth ^ of 18s., which is 
6s., the price of the mixture required. 

59. A farmer has oats which are worth 20 cts. a bushel, rye 
55 cts., and barley 60 cts., of which he wishes to make a mixture 
worth 50 cts. per bushel : what part of each must the mixture 
contain ? 

Analysis, — The prices of the rye and barley must each be com- 
pared wifth the price of the oats. If 1 bu. oats gains 30 cts. in 
the mixtm-C; it will take as many bu. of rye to balance it, as 5 cts. 
(the loss per bu.) are contained times in 30 cts., viz : 6 bu. Again, 
since 1 bu. oats gains 30 cts., it will take as many bushels of bar- 
ley to balance it, as 10 cts. (the loss per bu.) are contained times 
in 30 cts., viz : 3 bu. Hence, the mixture must contain 2 parts 
of oats, 6 parts rye, and 3 parts barley. 

60. If a man have four kinds of sugar worth, 8, 9, 11, and 12 
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cents a pound respectively, how much of each kind must he take 
to form a mixture worth 10 cents a pound ? 

Note. — 2. In examples like the preceding, we compare two kinds togetha^ 
one of a higher and the other of a lower price than the required mixture ; then 
compare the other two kinds in the same manner. In selecting the pairs to 
he compared together, it is necessary that the price of one article shall be 
above, and the other below the price of the mixture. Hence, when there an 
several articles to be mixed, scmie cheaper and others dearer than the mixture, 
a variety of answers may be obtained. Thus, if we compare the highest and 
lowest, then the other two, the mixture will contain 1 part at 8 cts. ; 1 part at 
9 cts. ; 1 part at 1 1 cts. ; and 1 part at 12 cts. Again, by comparing those 
at 8 and 11 cts., and those at 9 and 12 cts. together, we obtain for the mixture 

1 part at 8 cts. ; 2 parts at 11 cts. ; 2 parts at 9 cts. ; and 1 part at 12 cts. 
Other answers may be found by comparing the first with the third and 

fourth ; and the second with the fourth, &c. 

61. A goldsmith having gold 16, 18» 23, and 24 carats fine, 
wished to make a mixture 21 carats fine : what part of each must 
the mixture contain ? 

62. A farmer had dO bu. of com worth 6s. a bu., which he 
wished to mix with oats worth 3s. a bu., so that the mixture maj 
be worth 4s. per bu. : how many bushels of oats must he use ? 

Note, — 3. In this example, it will be perceived, that the price of the mix- 
ture, with the prices of the several articles and the quantity of one of thein 
are given, to find how micch of the other article the mixture must contain. 

Analysis. — Reasoning as above, we find that the mixture (with- 
out regard to the specified quantity of com) in order to be worth 
4s. per bu., must contain 2 bu. of oats to 1 bu. of com. Hence, 
if 1 bu. of com requires 2 bu. of oats to make a mixture of the 
required value, 30 bu. of com will require 30 times as much; and 

2 bu.X 30=60 bu., the quantity of oats required. 

63. A merchant wished to mix 100 gallons of oil worth 80 cts. 
per gallon, with two other kinds worth 30 cts. and 40 cts. per gal- 
lon, so that the mixture may be worth 60 cts. per gallon : how 
many gallons of each must it contain ? 

64. A merchant has Havana coffee at 12 cts. and Java at 
18 cts. per poimd, of which he wishes to make a mixture of 150 
lbs., which he can sell at 16 cts. a pound : how much of each 
must he use ?. 
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Not€, — 4. In this examjde, the whole quantity to be mixed, the price of the 
mixture, and the prices of the several articles are given, to find how much of 
each must be taken. 

Analysis. — On 1 lb. of the Havana it is obyions he will gain 
4 cts., and on 1 lb of the Java he will lose 2 cts. ; therefore to 
balance the 4 cts. gain he must put in 2 lbs. of Java; that is, the 
mixture must contain 1 part of Havana to 2 parts of Java. Now 
if 3 lbs. mixture require 1 lb. Havana, 150 lbs, mixture, (the quan- 
tity required,) will require as many pounds of Havana as 3 is con- 
tained times in 150, viz : 50 lbs. But the mixture contains twice 
as much Java as Havana, and 50 lbs X 2=: 100 lbs. 

Arts, 50 lbs. Havana, and 100 lbs. Java. 

65. It is required to mix 240 lbs. of different kinds of raisins, 
worth 8d., 12d.y 18d., and 22d. a pound, so that the mixture may 
be worth lOd. a pound : how much of each must be taken ? 

66. If 10 horses consume 720 quarts of oats in 6 days, how 
long will it take 30 horses to consume 1728 quarts? 

Analysis, — Since 10 horses will consume 720 qts. in 6 days, 
1 horse will consume iV of 720 qts. in the same time ; and iV of 
720 qts. is 72 qts. And if 1 horse will consume 72 qts. in 6 days, 
in 1 day he will consume ■} of 72 qts., which is 12 qts. Again, 
if 12 qts. last 1 horse 1 day, 1728 qts. will last him as many 
days as 12 qts. are contained times in 1728 qts., viz: 144 days. 
Now if 1 horse will consume 1728 qts. in 144 days, 30 horses 
will consume them in -gV o^ the time; and 144 d.-7-30=4-|-. 

Ans, 30 horses will consume 1728 qts. in 4f days. 

468* This and similar examples are usually placed under the 
rule of Covrvpound Proportion, or Double Rule of Three, 

67. If 15 horses consume 40 tons of hay in 30 weeks, how many 
horses will it require to consume 56 tons in 70 weeks ? 

68. If 8 men can make Q rods of wall in 12 days, how long will 
it take 10 men to make 36 rods? 

69. If 3*5 bbls. of water will last 950 men 7 months, how many 
men will 1464 bbls. of water last 1 month? 
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10, If 13908 men consume Y32 bbls. of flour in 2 months, in 
how long time will 425 men consume 175 bbls. ? 

71. If the interest of $30 for 12 months is $2.10, how much is 
the interest of $1560 for 6 months? 

72. If the interest of $750 for 8 months is $28, how much is 
the interest of $16425 for 6 months ? 

73. A man being asked how much money he had, replied that 
f , f , and ^ of it made $080 : what amount did he have ? 

Analysis.— It is plain that l+i+f=if. (Art. 202.) The 
question then resolves itself into this : $980 are tf of what sum ? 
Now if $980 are ff of a certain sum, -jV is A" of $080 ; and $980 
-r-49=$20, and fj- is $20X24=$480. Ans, 

Proof.— I of $480=$320 ; i of $480=i=$860 ; and f of $480 
=$300. Now $320+$3604-$300=$980, according to the con- 
ditions of the question. 

4t&9» This and similar examples are placed under the rule of 
Position, The shortest and easiest method of solving them is by 
Analysis. 

74. A sailor having spent ■}• of his money for his outfit, depos- 
ited -f of it in a savings bank, and had $50 left : how much had 
he at first ? 

75. A man laid out -J of his money for a house, •}■ for furniture, 
and had $1500 left; how much had he at first? 

76. A man lost -^ of his money in gambling, -J- in betting, and 
spent i in drinking ; he had $259 left : how much had he at first? 

77. What number is that -f and -J of which is 102 ? 

78. What number is that -J, -J, ^y and -J- of which is 450 ? 

79. What number is that i and -J- of which being added to 
itself, the sum will be 164? 

80. What number is that -f of which exceeds -J- of it by 18 ? 

81. A post stands 40 feet above water, ■}■ in the water, and i 
in the ground : what is the length of the post ? 

82. What will 376 yds. of muslin cost, at 2s. and 6d. per yd.? 

Analysis. — 2s. 6d.=£i. Now if 1 yd. costs £i, 376 yds. will 
cost 376 times as much; and £iX376=£47. Ans. 
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83. If 1 yard of silk costs 50 cents, what will 256 yards 
cost? 

Analysis, — 50 ct§.=|^. Now if 1 yd.' costs |^, 256 yds. will 
cost 256 times as much; and $iX256=$128, Ans, 

47 O* Examples like the preceding, in which the price of a 
single article is an aliquot part of a dollar, &c., are usually classed 
under the rule of Practice, 

Practice is defined by a late English author to be " an abridged 
method of performing operations in the rule of proportion by means 
of aliquot parts ; and it is chiefly employed in computing the 
prices of commodities." 

Ob8. After giving several tables of aliquot parts in money, weight, and 
measure, the same author proceeds to divide his subject into ttoelve subdivi< 
sions or cases, and gives a specific rule for each case, to be committed to mem- 
ory by the pupil. It is believed, however, that so Tnarvt/ specific: rules are worse 
than useless. They have a tendency to prevent the exercise of thought and 
reason, while they tax the time and memory of the student with a multiplicity 
of particular directions for the solution of a class of examples, which his com- 
mon sense, if permitted to be exercised, will solve more expeditiously by 
Arialysis. 

TABLE OF ALIQUOT PARTS OF $1, £l, AND Is. 



Parts of a Dollar. 


Parts of a Pound sterling. 


Paru of a Shilling steriing. 


50 CtS.=:H 


lOs. =£i 


6 pence =i- shil. 


33i cts.=l+ 


6s. 8d.=£i 


4 pence =-J^ shil. 


25 cts.=$+ 


6s. =£+ 


3 pence =+ shi. 


20 cts.=H 


4s. =£i 


2 pence =i shil. 


161 cts.=8i 


3s. 4d.=£i- 


li pence =-i- shil. 


12i cts.=H 


2s. 6d.=£i 


1 penny =-iV shil. 


10 CtS.=*Tlo 


2s. =£-h 


i penny =-2^ shil. 


8i cts.=$TV 


Is. 8d.=£TV 


7 pence =is. +tVs. 


6i cts.=lTV 


Is. =£^h 


8 pence = is. + is. 


5 cts.=$^o 


lls.=£i+£-A 


9 pence =is.-fis. 



Note, — If the price itself is not an aliquot part of $1, or £1, &c., it may 
sometimes be divided into such parts as will be aliquot parts of $1, £1, &c., 
or which will be aliquot parts of each other. Thus, 87i cts. is not an aliqaot 
part of SI, but 87* ct8.=5a-f 35+12* cte. Now 50 cts.=S4 ; 25 ct«.=Si ; and 
12* cts.=:$*. Or thus: 50 cts.=$*, 25 cts.=* of 50 cts., and 12* ct8.=* of 
B5cti. 
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84. What will 680 bu. of wheat ccN3t, at Bli cts. per bushel? 
Analysis. — It is plain, if the price were $1 per bu., the cost of 

680 bu. would be $680. Hence, 

Were the price 50 cts. the cost would be i- of $680, which is $340 
26cts. " " i of 1680, which is $170 

" 12icts. " « i of $680, which is $ 85 

But since the price is 60+26 +12+ cents, the cost must be $595 
Or, thus: $1X680=$680, the cost at $1 per bushel. 
At 60 cts., or $i, it will be i of $680, or $340 

" 26ct8., iof 50cts., « " i of $340, or $170 
" 12icts.,iof25cts., " " i of $170, or $ 85 
Therefore the whole cost is • $595. Ans. 

85. What cost 478 yards of cashmere, at 50 cts. per yard? 

86. What cost 1560 lbs. of tea, at 75 cts. per pound ? 

87. What cost 2400 gals, of molasses, at 37i- cts. per gaL? 

88. What cost 1800 yds. of satinet, at 62i cts. per yard? 

89. At 26 cts. per bushel, what cost 1470 bu. of oats ? 

90. At 33i cts. a pound, what cost 1326 lbs. of ginger? 

91. At 61 cts. per roll, what cost 3216 rolls of tape ? 

92. At 8i cts. per pound, what cost 4200 lbs. of lard ? 

93. At 12^ cts. per dozen, what cost 1920 doz. of eggs? 

94. At 16| cts. a pound, what cost 4524 lbs. of figs? 

95. At 66| cts. per yard, what cost 1620 yds. of sarcenet? 

96. What cost 840 bu. of rye, at $^ per bushel? 

97. What cost 690 yds. of cloth, at 6s. 8d. per yard? 
Analysis. — ^At £l per yard the cost would be £690. But 

6s. 8d. is £i ; therefore the cost must be i of £690, which is 
£230. Ans. 

98. What cost 360 gals, of wine, at 16s. per gallon? 

Analysis.— 16s. = 10s.+5s. + ls. Now 10s.=£i; 5s.=£i; 
ls.=-J of 5s. 

If the price were £l per gal., the cost of 360 gals, would be £360 
At 10s., £i, it will be i of £360, or £180 
" 5s., i of 10s., " i of £180, or £ 90 
" Is., i of 5s., " i of £ 90, or £ 18 
Therefore the whole cost is £288. Ans. 
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99. What cost 1240 yds. of flannel, at ds. 4d. per yard? 

100. What cost 2128 lbs. of spice, at 2s. 6d. per pound? 

101. What cost 6250 yds. of lace, at 6d. per yard ? 

102. What cost 66480 yds. of tape, at lid. per yard ? 

47 1 • Notwithstanding the law requires accounts to be kept 
in Federal Money, goods are frequently sold at prices stated in 
' the denominations of the old state currencies. 

When the price per yard, pound, &c., stated in those currencies, 
is an aliquot part of a dollar, the answer may be easily obtained 
in Federal Money. 

* TABLE OF ALIQUOT PARTS IN DIFFERENT STATE CURRENCIES. 



Farts of a Dollar, 
New York Carrency. 



Parts of a Dollar, 
New England Currency. 



Parts of a Shilling, 
N. E. and N. Y. Carrency. 



6 pence =i shil. 
4 pence =■!• shil. 
3 pence =-} shil. 
2 pence =f shil. 
• 1^ pence ="i shil. 
1 penny =-iV shil. 



4 shil. =$i 
2s. 8d.=$i 
2 shil. =*i- 
Is. 4d.=$J- 
1 shU. =li 
6s.=li+$i 



3 shil. =li 
2 shil. =$i 
Is. 6d.=li 
1 shil. =1^ 

4s.=li-+$i 
6s.=$iH-$i 



Note. — 1. In N. Y. currency 8b. make $1 ; in N. E. currency 6s. make $1. 
From example 103 to 119 inclusive, the prices are given in N. Y. currency; 
from example 120 to 133 inclusive, they are given in N. £. currency. For 
Jie mode of reducing the different State currencies to each other and to Federal 
Money, see Section XVII. 

103. At Is. 4d. per yard, what cost 726 yds. of cambric ? 

Analysis, — If the price were $1 per yard, the cost would be 
$1X1^26=1726. But Is. 4d.=$i; therefore the cost must be 
\ of $726, which is $121. Ans, 

104. What cost 896 bu. of wheat at 6s. per bushel? 
Analysis. — 6s.=4s.+2s. Now 4s.=$i; and 28.=+ of 48. 
At $1 a bushel the cost would be $896. 

At 4s., $i, it will be i of $896, or $448 
« 2s., i of 48., " " i of $448, or $224 
Therefore the whole cost is $672. Ans. 

Or, thus : 6s=$f ; therefore the number of bu. mmus -J- of itself, 
wm be the coBt, and 896—224 (i ai 896)=672. Jn$. $672. 
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10«V Wbal cost 752 yds. of balzorine, at 2s. 8d. per yard? 

liV. What cost 123*2 yds. of calico, at Is. 6d. per yard? 

lv'>7. What cost 763 lbs. of pepper, at Is. 3d. a pound ? 

lOS. What cost 1116 bu. of apples, at Is. 4d. per bushel? 

I0i>. What cost U>20 yds. of shirting, at Is. 2d. per yard? 

llv\ At 6$. a basket, what will 1560 baskets of peaches cost. 

111. At ,%$. 4d. a pound, what will 1200 lbs. of tea come to? 

•Vmt — i. Sinn V 4d. u | leas than $1, it U plain 1200— 400=$800. Ans. 

112. At Ts. per yard, what will 432 yds. of crape cost? 

113. At Os. Sd. a pouwl. what cost 972 lbs. of nutmegs? 

114. At ift. Sd. a pair, what cost 864 pair of cotton hose ? 

1 K^. At 1 id. a yard, how much will 2Q00 yds. of tape come to ? 
116. What cost 1628 yds. of flannel, at 4s. per yarid? 
IIT, What cost 2560 bu. of oats, at 2s. per bushel? 
ll«. What ct\si 9600 lbs. of wool, at 2s. 6d. a pound? 
11^. What cost 3200 lbs. of sugar, at 6d. per pound ? 
liO. What cost 600 yds. of damask, at 5s., N. E. cur., per yard ? 
Xrt/i,._^ 5». N. E. CUT. B i- lew than 31 ; hence, 600— 100=S500. Ans. 

lei. Wh;it cos: 2500 bu. of potatoes, at Is. 6d. per bushel? 
ICC. Wh:ii oa<t 1440 yds. of gingham, at 2s. per yard? 
Ki^. How muoH wi":l 4S4S chickons cost, at Is. apiece? 
Ii4. How mi:oh will lOSO slates cost, at Is. 6d. apiece? 
\C5, How n-.uoh wiil 0-0 turkeys cost, at 4s. 6d. apiece? 
ICtV W>.at cost 4S60 U\s. of butter, at Is. Id. per pound? 
VCT. W^a; c.^s; 1C60 melons, at 8d. apiece? 
lis W>;,; o^v<t 2.'U0 il^, of tea. at 4s. a pound? 
V^. Wh;;T Ov^s: 240 bu. of pi^is, at 4s. 6d. per bushel? 
V'^O. Whr«! ^^^s: TOO p.iir of gloves, at 5s. 3d. a pair? 
l;^V Whr,t cyv?t ;>t'0 bushels of corn, at 3s. per bushel? 
tS*^. W":ui c^^st Tiv^v lbs, of butter, at Is. per pound? 
IS.-^. WK-^i v\\n: I'oO yds. of silk, at 5s. per yard? 
1.^4. WV.;i5 w^; To ilvs, of butter cost, at ^16.80 per cwt. ? 
li^o. What will 1^5 lbs. of wool cost, at ^36 per hundred? 
1S^. Wh.U wiil 15 owt. of hemp cost at $60 per ton? 
1,^T, Wlmt will 2500 lbs. of iron cost, at $72 per ton? 
IM. \n»t cost 1+ acre of land, at $120 per. acre ? - . 
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SECTION XIV. 

RATIO AND PROPORTION. 

Art. 472* In comparing numbers or . quantities -with each 
ether, we may inquire, either how much greater one of the num- 
ber^ or quantities is than the other ; or how many times one of 
them contains the other. In finding the answer to either of these 
inquiries, we discover what is called the relation between the two 
numbers or quantities. 

473* The relation between the two quantities thus compared, 
is of two kinds : 

Mrst, that which is expressed by their difference. 

Second, that which is expressed by the quotient of the one di- 
vided by the other. 

47 4» Ratio is that relation between two numbers or quanti- 
ties, which Js expressed by the quotient of the one divided by the 
other. Thus, the ratio of 6 to 2 is 6 -f- 2, or 3 ; for 3 is the quo- 
tient of 6 divided by 2. 

Obs. The relation between two numbers or quantities denoted by their dfF> 
ference, is sometimes called arUhmetical ratio ; while that denoted by the quo- 
tient of the one divided by the other, is called gemnetrical ratio. Thus 4 is the 
arithmetical ratio of 8 to 4 ; and 2 is the geometrical ratio of 8 to 4. 

But as the term arilkmetical ratio is merely a substitute for the word dijfer* 
ciice, the term difference, in the succeeding pages, is used in its stead ; and when 
the word ratio simply is used, it signifies that which is denoted by the quotient 
of the one divided by the other, as in the article above. 

475. Tlie two given numbers thus compared, when spokeir' 
of together, are called a couplet ; when spoken of separately, they 
are called the terms of the ratio. 

The^r^^ term is the antecedent; and the last, the consequent,* . 

QcxBT.— 473. In hnw mnny ways are numbers or quantftles compared 1 474. What far 
ratk) 1 475. What are the two ghren immben called when spoken of Mftthflr 1 W 
qwkmi of sepwately * 
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47 6« Batio is expressed in two ways : 

I^rst, in the form of a fraction, making the antecedent the 
numerator, and the consequent the denominator. Thus, the ratio 
of 8 to 4 is written f ;' the ratio of 12 to 3, -V, &c. 

Second, by placing two points or a colon ( : ) between the num- 
bers compared. Thus, the ratio of 8 to 4 is written 8:4; the 
ratio of 12 to 8, is 12 : d, Ssc. The expressions f, and 8 : 4, are 
of the same import, and one may be exchanged for the other, at 
pleasure. 

Om. 1. TIm iiga ( : ) uieci to denote raiiot is derived from the sign of divi- 
■on, ( -f* ) the hdiziuital line being omitted. The English mathematicians 
put the antecedent for the numerator, and the consequent for the denomina- 
tor as ahove ; but the French put the consequent for the numerator and the 
antecedent i^r the denominator. The EUigUrii method appears to be equally 
simple, while it is confessedly the most in accordance with reason. 

S. In Older that concrete numbers may have a ratio to each other, they must 
necessarily express objects so far of the same nature, that one can be properly 
said to be equal to, or greater ^ or less than the other. (Art 294.) Thus a foot 
has a ratio to a yard ; for one is tkree times as long as the other ; but a foot 
has not properly a ratio to an hour, for one cannot be said to be longer at 
shorter than the other. 

477* A direct ratio is that which arises from dividing the 
antecedent by the consequent; as 6-7-2. (Art. 474.) 

47 8« An inverse, or reciprocal ratio, is the ratio of the recip- 
rocals of two numbers. (Art. 160. Def. 10.) Thus, the direct 
ratio of 9 to 3, is 9 : 3, or ■} ; the reciprocal ratio is i : -J, or -J-r 
■|=f ; (Art. 229;) that is, the consequent 3, is divided by the 
antecedent 9. 
Note.— The term inverse, signifies inverted. Hence, 

An inverse, or reciprocal ratio is expressed hy inverting the frac- 
tion which expresses the direct ratio ; or when the notation is by 
points, hy inverting the order of the term^. Thus, 8 is to 4, in- 
versely, as 4 to 8. 

ClrB«T.— 476. In how many ways is ratio expressed 1 The first? The second 1 Ob$. 
Which of the terms do the English mathematicians pat for the numerator? Which do 
tile French ? In order that concrete numbers may have a ratio to each ether, what kind 
of oi^iecu most they express ? 477. What is a direct ratio ? 478. What is an inverse of 
■mpiOHantlol How Is a reciprocal ratio expreaaed by a finetkm 1 Hovr by poiiili } 
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479* A simple ratio is a ratio whicb has but one antecedmt 
and one conseqtienty and may be either direct or inverse ; as d^ 8^ 
or i : i. 

480* A compound ratio k the ratio of the products of the 
corresponding terms of two or more simple ratios. Thtis, 

The simple rajtio of " 9 : 8 is 3 ; 

And " " of 8 : 4 is 2 ; 

The ratio compounded of these is 72 : 12=^6. 

Obs. 1. A compound ratio is of the same ruUure as. any other ratio. The 
term is used to denote the origin of the ratio in particular cases. 
2. The compound ratio is equal to the product of the simple ratic^ 

Ex. 1. What is the ratio of 2Y to 9 ? Ans, 3. 

2. What is the ratio of 8 to 32 ? Ans, •}-. 

Required the ratio of the following numbers : 

23. 63 lbs. to 9 oz. 

24. 68 yds. to 17 yds. 

25. 40 yds. to 20 ft. 

26. 60 miles to 4 fur. 

27. 45 b«.^ to 3 pks. 

28. 6 gals, to 1 hhd. 

29. 3 qts. to 2a gal. 

30. £1 to 15s; 

31. 15s. to £3. 

32. £10 to lOd. 

48 1 • From the definition of ratio and the mode of expressing 
it in the form of a fraction, it is obvious that the ratio of two num- 
bers is the same as the value of a fraction whose numerator and 
denominator are respectively equal to the antecedent aqd conse- 
quent of the given couplet ; for, ea^h is the quotient of the numer- 
ator divided by the denominator. (Arts. 474, 185.) 

Obs. From th« pnndples of fractions already established, we may, thete- 
fi>re, deduce the following truths respecting ratios. 

QussT.— 479. What is a simple ratio 1 480. What is a compound ratio 1 Oba, Does It 
iiftr in Its nature firom other ratios 1 What Is the term naed to denote 1 

14 



3. 


14 to 7. 


13. 


324 to 81. 


4. 


36 to 9. 


14. 


802 to 99. 


5. 


64 to 6. 


15. 


9 to 45. 


6. 


108 to 18. 


16. 


17 to 68. 


"7. 


144 to 24. 


17. 


13 to 62. 


8. 


136 to 17. 


18. 


27 to 135. 


9. 


261 to 29. 


19. 


53 to 212. 


10. 


567 to 63. 


20. 


47 to 329. 


11. 


405 to 45. 


21. 


18lbs.to6lbi. 


12. 


576 to 64. 


22. 


28 lbs. to 4 lbs. 
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48!t« To multiply the antecedent of a couplet by any numUr, 
multiplies the ratio by that number ; and to divide the anteeedeai, 
divides the ratio : for, ' multiplying the numerator, multiplies tiie 
ralue of the fraction by that number, and diWding the numerates, 
dirides the value. (Arts. 186, 187.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16X2 : 4 is 8, whkh equals 4X2; 

And " 16-r2 :4 is 2, which equals 4-f-2. 

Oba. With a given consequent the greater the antecedent^ the greater ths 
ratio ; and on the other hand, the greater the ratio, the greater the antece- 
dent. (Art. 187. Obd.) 

483* To multiply the consequent of a couplet by any number, 
divides the ratio by that number ; and to divide the consequents 
multiplies the ratio : for, multiplying the denominator, divides the 
value of the fraction by that number, and dividing the denonuna- 
tor, multiplies the value. (Arts. 188, 189.) 

Thus, the ratio of 16 : 4 is 4 ; 

The " 16 : 4X 2 is 2, which equals 4-T-2 ; 

And " 16 : 4-7-2 is 8, which equals 4X2. 

Obb. vnth a given antecedent, the greater the consequent^ the less the ratio, 
and the greater the ratio, the less the consequent. (Art 189. Obs.) 

484* To multiply or divide both the antecedent and consequent 
of a couplet by the same number, does not alter the ratio : for, mul- 
tiplying or dividing both the numerator and denominator by the 
same number, does not alter the value of the fraction. (Art. 191.) 

Thus, the ratio of 12:4 is .3 ; 

The " 12X2:4X2 is 3; 

And " 12-r2:4-T-2 is 3. 

485* If the two numbers compared are equal, the ratio is a 
Ufiit or 1, and is called a ratio of equality. Thus, the ratio of 
6X2 : 12 is 1 ; for the value of +f =1. (Art. 196.) 

ClDBiiT.~48a. What is the effect of mOltiplyInf the antecedent of a conplet by any nvm- 
l>er 1 Of dividing the antecedent 7 483. What ia the effect of mnltiplyinp the comeqnenl 
'>y any number 1 Of dividing the consequent ? Why t 484. What is the efiect of mal 
flying or dividing both the antecedent and conaeqaent by the same nomberl Whyt 
wS- When the two noiubeisMiDpafed are equal, what Is the ntiol Wkai\s it salisdl 
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486* If the antecedent of a couplet is greater than the c(XMie« 
quent, the ratio is greater tiian a unit, and is calle4 a ratio of 
greater inequality. Thus, the ratio of 12 : 4 is d ; for the value 
of Y=3. (Art. 196.) 

487* If the antecedent is less than the consequent the ratio 
is less than a unit, and is called a ratio of less inequality. Thus, 
the ratio of 3 : 6 is f, or i ; for ^=\. (Art. 195.) 

Ob8. 1. The direct ratio of two fractions which have a common numerator, 
is the same as the reciprocal ratio of their denominators. Thus, the ratio of 
^•J : -| is the same as •}- : -J-, or 8 : 4. 

2. The ratio of two fractyms which have a common denominator, is the 
same as the ratio of their numerators. Thus, the ratio of -I : -^ is the same 
as that of 8 : 4, viz : 2. Hence, 

488* The ratio of any two fractions may be expressed in 
whole numbers, by reducing them to a common disAominator, and 
then using the numerators for the terms of the ratio. (Art. 484.) 
Thus, the ratio of ^ to -J- is the same as VV • iV> or 6 : 2. 

33. What is the direct ratio of 4 to 12, expressed in the lowest 
terms? Ans. -J-. 

34. What is the inverse ratio of 4 to 12 ? Ans, -}-^t^=3. 

35. What is the direct ratio of 64 to 8 ? Of 9 to 63 ? 

36. What is the direct ratio of 84 to 21 ? Of 266 to 32 ? 

37. What is the inverse ratio of 4 to 16 ? Of 28 to 7 ? 

38. What is the inverse ratio of 42 to 6 ? Of 8 to 72 ? 

39. Which is the greater, the ratio of 63 to 9, or that of 72 to 8 ? 

40. Which is the greater, the ratio of 72 to 96, or that of 45 
to 72? 

41. Which is the greater, the ratio of 120 to 85, or that of 
240 to 170? 

42. Which is the greater, the ratio of 624 to 416, or that of 
936 to 560 ? ^ 

43. Is the ratio of 6X6 to 24, a ratio of greater, or leJAB m- 
equality? 

Quest.— 486. When the anle«Bdent Is greater than the eoneequent, wliat is fhto rafif 
called ? 487. If the anteeedent U leea Jhan the conieqaent, what is the ratio (»J)ed1 
IBS. How may the ratio oftwoflraetioiiihe opnssediB whdl« BUfflben? 
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44. Is tlie ratio of 6X9 to 7x8^ a ratio of greatest if less iH' 
equality ? 

45. Is the ratio of 2X4X16 to 4X32 a ratio of greater, or lesi 
inequality ? 

46. What is the ratio compounded of the ratios of 5 to 3, and 
12 to 4? 

47. What is the ratio compounded of 8 : 10, and 20 : 16 ? 
48t What is the ratio compoimded of 3 :'8, and 10:5? 

49. What is the ratio compounded of 18 : 20, and 30 : 40? 

50. What is the ratio compounded of 35 : 49, and 60 : 75, and 
21 to 19? 

51. What is the ratio compounded of 60 : 40, and 12 : 24, and 
25:30? 

489* In a series of ratios, if the consequent of each preced- 
ing couplet is the antecedent of the following one, the ratio of the 
fir%t antecedent to the laH consequent, is equal to that com- 
pounded of all the intervening ratios. 

Thus, in ihe series ^ ratios 3 uA 

4:7 
7:16 
the ratio of 3 to 16, is equal to that which is compounded 
of the ratios of 3 : 4, of 4 : 7, and 7 : 16 ; for, the componnd 

. . 3X4X7 __3 ^ ^^ 
ratio IS 4x7x16 16* ^^ ^ • ^^• 

490* If to or from the terms of any couplet, two other num- 
bers having the same ratio he added <yr subtracted, the sums or re- 
mainders will also have the sams ratio, (Thomson's Legendre, 
B. III., Prop. 1, 2.) Thus, the ratio of 12 : 3 is the same as that of 
50 : 5. And the ratio of the sum of the antecedents 12+20 to the 
sum of the consequents 3+5, is the same as the ratio of dther 
couplet. That is, 

13+20 12 30 
12+20 : 3+5 : : 12 : 3=20 : 5, or ^5-=^= 5-=4. 

So also the ratio of the difference of the antecedents, to the dif* 
ferenu of the consequents, is the same. That is, 

• 20—13 12 30 
20—12 : 5—3 : : 12 : 3=20 : 6, or 51:7= 3-=^ 5-== 4, 
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49 Iw If in several ccmplets tlie ratios are equal, the sum qf 

' all tike antecedents has the same ratio to the sum of all the conse- 

quents, which any One of the antecedents hMt I0 ifs cansefuent. 

r 12: 4=3 ^ 
Thus, the ratio of j 15 : 5=3 

(18:6=3 / 

Therefore the ratio of (12+16 + 18) : (4+6+6)=3. 

Obs. 1. A ratio of greater inequality is diminished by addmg the same wwrn^ 
her to both tenng. Thua, the ratio of 8:2, is 4; and the ratio of 8+4:2+ 
4 is 2. 

2. A ratio of less ineqtuUUy is increased by adding the same n/UTnber to both 
the terms. Thus, the ratio of 2 : 8 is i, and the ratio of 2+16 : 8+16 is |. 

PROPORTION. 

492* Proportion is an equality of ratios. Thus, the two 
ratios 6 : 3 and 4 : 2 form a proportion ; for f =it, the ratio of each 
being 2. 

Obs. The terms of the two couplets, that is, the numbers of which the pro- 
portion is composed, are called proportionals. 

493* Proportion may be expressed in two ways. 

First, by the sign of equality (=) placed between tlie two 
ratios. 

Second, by four points (: :) placed between the two ratios. 

Thus, each of the expressions, 12 : 6=4: 2, and 12 : 6: : 4 ' 2, 
is a proportion, one being equivalent to the other. The latter" ex- 
pression is read, "the ratio of 12 to 6 equals the ratio of 4 to i?^," 
or simply, " 12 is to 6 as 4 is to 2." ' ' 

Obs. The sign (: :) is said to be derived from the sign of equality, the four 
^nts being merely the extremities of the lines. 

494* The number of terms in a proportion must at least be 
four, for the equality is between the ratios of tvjo couplets, and 
each couplet must hare an antecedent and a consequent. (Art. 476.) 

There may, however, be a proportion formed from three num- 
bers, for one of the numbers may be repeated so as to form two 

UuKST.— 493. What is Proportion 1 . 4B3. How many ways is proportion expressed ? 
What is the first 1 The second ? 494. How many terms must there be in a proportion 1 
Why ? Can a proportion be formed of three numbers t How ? 
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terms. Thus, the numbers 8, 4, and 2, are proportional ; for the 
ratio of 8 : 4=4 : 2. It will be seen that 4 is the consequent in 
the first couplet, and the antecedent is the last. It is therefore 
a mean proportional between 8 and 2. 

Obs. 1. In thb case, the number repeated is called the middle term or mean 
froporiiantU between the other two numbers. 

The last term is called a third proportional to the other two numbers.. Thus 
S is a thini profiortional to 8 and 4. 

2. Care mart be taken not to confirandjTropmft^n with r/ilt0. (Arts. 474, 492.; 
In a simpk ratio there are but two terms, an antecedent and a consequent; 
whereas in a proportion there must at least be^ur tenna^ or two couplets. 

Again, one ralio maj be greater or less than another; the ratio of 9 to 3 is 
greater than the ratio of 8 to 4, and less th^ that of 18 toft. One proportumj 
on the other hand, cannot be greater or less than another; for equality doef 
not admit of degrees. 

495* The first and last terms of a proportion are called the 
extremis ; the other two, the means. 

Obs. Homologous terms are either the two antecedents, or the two conse- 
quents. AiuUogous terms are the an t eced e nt and consequent of the same 
couplet. 

496* Direct proportion is an equality between two direct 
ratios. Thus, 12 : 4 : : 9 : 3 is a direct proportion. 

. Obs. In a direct proportion, the first term has the same ratio to the second, 
as the third has to the fourth. 

497* Inverse or reciprocal proportion is an equality between 
a direct and a reciprocal ratio. Thus, 8:4::-^:^; or8isto4, 
reciprocally, as 3 is to C. 

Obs. In a reciprocal or inverse proportion, the first term has the same ratio 
to the second, as the fourth has to the third. 

498* If four numhers are proportional, the product of the ex- 
tremes is equal to the product of the means. Thus, 8 : 4 : :.6 : 3 is 
a proportion; for f =f, (Art. 492,) and 8X3=4X6. 

QcKST.— 0&«. What is the number repeated called 1 What is the last term called in 
sach a case ? What is the dilference between proportion and ratio ? 495. Which terms 
are the extremes ? Which the means 1 Ob». What are homolognas terms ? Analogous 
terms ? 496. What is direct proportion ? Obs. In direct proportion what ratio has the 
first term to the second ? 497. What is inverse proportion ? Ob». What ratio has the 
first term to the second in this case ? 498. If foar nnmben are proportioBsl, what is the 
^odact of the extremes equal to ? 
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Again, 12 : 6 : : -J : i is a proportion. (Art. 496.) 
And 12Xi=6Xi. 
Obs. 1. The truth of this proposition may also be iHustrated in the folkywiiig 
manner : 

The numbers 2 : 3 : : 6 : 9 are obviously proportional. (Ait 492.) 

For, -f=f . (Art. 195.) Now, 

Multiplying each ratio by 27, (the product of the denominators,) 

The proportion becomes?^ =?^^. (Art. 21. Ax. 6.) 

Dividing both the numerator and the denominator of the first couplet by 3, 
(Art. 191,) or cancelipg the denominator 3 and the same factor in 27, (Art. 221,} 
also canceling the 9j and the same factor in 27, we have 2X9=6X3. But 9 
and 9 are the extwmes of the given proportion, and 3 and 6 are the means ; 
hence, the product of the extremes iis equal to the product of the means. 

2. Conversely, if the product of the extremes is equal to the product of the 
means, the four numbers are proportional ; and if the products are not equal, 
the numbers are not proportionaL 

499« Proportion, in arithmetic, is usually diyided into Simple 
and Compound, 

SIMPLE PROPORTION. 

500* Simple Proportion is an equality between two simple 
iratios. It may be either direct or inverse. (Arts. 479, 496, 497.) 

The most important application of simple proportion is the 
solution of that class of examples in which tkres terms are given to 
find a fourth, 

501* We have seen that, if four numbers are in proportion, 
the product of the extremes is equal to the product of the means. 
(Art. 498.) Hence, 

If the product of the means is divided by one of the extremes, 
the quotient will be the other extreme ; and if the product of the 
extremes is divided by one of the means, the quotient will be the 

Q,vzsT.—0h8. If the produet of the extremes is equal to the prodaet of the means, what 
is trae of the four nnmbers 1 If the products are not equal, what is true of them ? 499. 
How is proportion usually divided 1 ML V^hat is simple proportion 1 What Is the most 
important application of it? 501. If the product of the means is divided by one of the 
extremes, what will the quotient be 1 If th« product of the extremes is divided by one of 
the means, what will the quotient be ? 
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other mean. For, if the product of two factors is divided hy one 
of them, the quotient will be the other factor. (Art. 156.) 

Take the proportion 8 : 4 : : 6 : 3. 

Now the product 8X 3-i-4=6, one of the means ; 

So the product 8X3-i-6=4, the other mean. 

Again, the product 4x6-=- 8=3, one of the extremes; 

And the product 4X6-=- 3=8, the other extreme. 

502* If, therefore, any three terms of a proportion are given, 
the fourth may he found, hy dividing the prodttct of two of them 
ly the other term, 

Ob8. Simple Proportion is often called the Rule of Three, from the dicam- 
■tance that three terms are given to find a ibnirth. In the older arithmetics, it 
If also called the GoUlen Rule. But the fact that these names convey no idea 
of the nature or object of the rule, seems to be a strong objection to their ose, 
not to say a sufficient reason for discarding them. 

£x. 1. If the product of the means is 84, and one of the ex- 
tremes is 7, what is the other extreme, or term of the proportion? 

2. If the product of the means is 54, and one of the extremes 
is 18, what is the other extreme ? 

3. If the product of the means is 720, and one of the extremes 
is 46, what is the other extreme ? 

4. If the product of the means is 639, and one of the extremes 
is 213, what is the other extreme ? 

5. If the first three terms of a proportion are 8, 12, and 10, 
what is the fourth term ? 

Solution. — 12X16=192, and 192-r-8=24, the fourth term, or 
numher required ; that is, 8 : 1 2 : : 16 : 24. 

6. It is required to find the fourth term of the proportion, the 
first three terms of which are 36, 30, and 24. 

7. Required the fourth term of the proportion, the first three 
terms of which are 15, 27, and 31. 

8. Required the fourth term of the proportion whose fixst three 
terms are 45, 60, and 90. 



Qfoxvt.^Ohs. Wliat is simple proportkm oHea csllad ? Do Uimo tenns convey an Mtt 
if Hm aatiize or object of the rule ! 
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0. If 8 yds. of broadcloth cost |96, how much will 20 yds. cost 
at the samer rate ? 

Solution. — It is plain that 8 yds. has the same ratio to 20 yds. 
as the cost of 8 yds.^ viz : $96, has to the cost of 20 yds. That is, 
8 yds, : 20 yds. : : $96 : to the cost of 20 yds. 
Now $96X20 =$1920; and $1920 ■t-8=$240. Ans. 

10. If 35 men will consume a certain quantity of flour m 20 
days, how long will it take 60 men to consume it ? 

Note. — Since the answer is days, we put the given days for the third term. 
Then, as the flour will not last 50 men so long as it will 35 men, we put ll|| 
smaller number of men for the second term, and the larger for the first 

Ojperation, 

Blen. Men. Dajrs. 

50 : 85 : : 20 : to the number of days required. 

20 Multiply the second and third terms to- 

50 ) 700 gether, and divide the product by the first 

14 days. Ans, term, as in the last example. 
Proof.— 60X14=35X20. (Art. 498.) 

603* From the preceding illustrations and principles, we de- 
duce the following general 

RULE FOR SIMPLE PROPORTION. 

1. Place that number for the third term, which is of ihe same 
hind as the ansioer or number required, 

11. Then, if hy the nature of the question the answer mtisi he 
greater than the third term, phice the greater of the other two num^ 
hers for the second term ; hut if it is to he less, place the less of the 
other two numbers for the second term, and the other for the first. 

III. Finally, multiply the second and third terms together, divide 
the product by the first, and the quotient will he the atiswer in the 
same denomination as the third term. 

Proof. — Multiply the first term and the ansu)er together, and 
if the product is equal to the product of the second and third terms, 
the work is right (Art. 498.) 

Quest.— 503. In arranging the terms in simple proprntion, which namber is put for the 
third term 1 Htw arrange tlie other two numlwn 1 Having stated tlie qoestkm liow is tha 
answer found 1 Of wliat denomination is the answer 1 How is simple pnportiOB pfored t 

14* 
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Demcndraiion, — If four nnmben are proportioiial, wa haye seen that tbi 
product of the means u equal to the product of the extremes ; (Art. 496 ;) there* 
lore the product of the second and third terms must be equal to that of the first 
and fourth. But if the product of two factors is divided by one of them, the 
quotient will be the other; (Art. 1&6;) consequently, when the first three 
terms of a proportion are given, the product of the secoiul and third terms di- 
vided by the/r5^, must give the fourth term or answer. 

The object of placing that number, which iaof the same kind as the answer, 
fbr the third term, instead of the seamd, as is sometimes done, is twofidd : let, 
it avoids the necessity of the RvJe of Three Iwcerse ; 2d, the third term, ia 
many cases, has no ratio to the first ; consequently it is inconsifltent with the 
yrindi^ of proportion to put it for the second term. Thus, in the ninth ex- 
ample, if we put S96 for the second term, it would read, 8 yds. : S96::20 
yds. : S240, the answer. But a yard can have no ratio to a doUair ; for one 
cannot be said to be greater nor less than the other. (Art 476. Obs. 2.) 

Obs. 1. If the first and second terms are ooo^Kmnd numbers, reduce them 
to the lowest denomination mentioned in either, before the multiplication or 
division is performed. 

When the third term contains different denominations, it must also be re- 
duced to the lowest denomination mentioned in it. 

2. The process of arranging the terms of a ^pestion for solution, or put- 
ting it into the form of a proportion, is called stating the question, 

3. Questioiis in Simple Proportion, we haye seen, may be nohed. Iff 
Analysis, After solving the following examples by proportion, it will be an ex- 
cellent exercise for the student to solve them by analysis. (Art. 462. Obs. 2.) 

11. If 16 barrels of flour cost $112, what will 129 barrels cost? 

12. If 40 acres of land cost $540, what will 9Y acres cost? 

13. If 641 sheep cost $1923, what will 75 sheep cost? 

14. At the rate of 155 miles in 12 days, how far canfaman 
trayel in 60 days ? 

15. How much hay, at $17.50 per ton, can you buy for $350? 

16. If $45 buy 63 Ibi. of tea, how much will $1540 buy? 

17. If 90 lbs. <rf pepper are worth 72 lbs. of ginger, how many 
lbs. of ginger are 64 lbs. of pepper worth ? 

18. A bankrupt compromised with his creditors, at 64 cts. (m a 
dollar; how much will be received on a debt dl $2563.50? 

19. An emigrant has a draft for £1460 sterling : how much is 
it worth, allowing $4.84 to a pound ? 

QVBST.--06*. If thefint and Mco&d tenns coBtain diflbrent denomiiiationi, how pro* 
assdl WheBthetliiidtenneoBtsliMdiiftMBtdeB<MBliiattoi»,whatistobedoMl Wkit 
tiaiaat hr stMiaf a (|BMtloa 1 
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SIMPLE PROPORTION BY CANCELATION. 

20. If 72 tOD0 of coal cost $648, how much will 9 tons cost? 

Operation, Having stated the question as be- 

Tbm. Tons. Doiii. fQ^g ^^ perpeive the factor 9 is com- 

^? : : : 648 : Ans. i "^i. ^ * x * j 

mon to the first two terms, and 

XT A«\« « A«, A ' therefore may be canceled. (Art. 
Jfow |648-r 8=$81. Ana, , ^- v ^ ^ 

ioi.y 

9X648 
Or thus, — 2-=the answer. (Art. 503.) 

_ ^ 9X648 0X648 -^, ^, v ^ tt 

But — ;— — =———=181, the same as before. Hence, 
72 W,8 

604* When the first term has factors common to either of 
the other two terms. 

Cancel the factors which are cornnum, then proceed accordinff to 
the rule above, (Arts. 151, 221.) 

Proof. — Place the cmewer in the denominator, or on the left of 
the perpendicular line, <w the case may he, and if the factors of the 
divisor exactly cancel those of the dividend, the work is right. 

Obs. I. The qaestion should be stiUedj before attempting to caned the com- 
mon factors. When the terms are of different denominations, the reda<^on 
of them may sometimes be shortened by Cancelation. 

2. Instead of points, it may sometimes be more convenient to place a per- 
pendicular line between the first and second terms, as in division of fractions. 
(Art. 231.) In this case the third term should be placed under the second, 
with the sign of proportion ( : : ) before it to denote its origin, and its relation 
to the fourth term or the answer. 

3. It will be perceived that cancelation isappiieable in Simple Proportion to 
all those examples, whose Jirsi term has on« or more factors common to it and 
either of the other terms. 

21. If 24 yds. of cloth cost $63, what will 820 yds. cost ? 
Operation. 



Ujda. 



Ans. 



$tfi yds., 40 When arranged in this way, the 

i:$^t, 21 question is read, 24 yds. is to 320 



$21 X 40=1840. yds., as $63 is to the answer required 



88. If 20 bo. of oats cost £1, how much will 2 quarts cost ? 
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23. If 12 bbls. of flour cost $88, what will 108 barrels cost? 

24. If 30 cows cost $480, what will 173 cows cost ? 

25. If a man can travel 240 miles in 16 days, how far can he 
travel in 29 days ? 

26. If 48 men can build a ship in 84 days, how long would it 
take 16 men to build il? 

27. If -J- of a ton of hay costs £f, what will f of a ton cost ? 

ton. UNI. £ 

Solution. — l^ : f : : t : Am^ Now,^^XiXt=JS2. Am. Hence, 

605* If the terwftin a proportion are fractional, the question 
is stated, and the answer obtained in the same manner as if they 
were whole numbers. 

Ob8. When the first and second terms are finctions, we may reduoe them to 
a common denominator, and then employ the nomerators onlj ; for the ratio 
•f two firactions which have a common denominator, is the same as the ratio 
•f their numerators. (Art 487. Obs. 2.) 

28. If f of a cord of wood cost $1.35, what will f of a cord 
cost? 

29. If i of a yard of ber6ge cost 6 shillings, what will f of a 
yard cost? 

30. If f of a yard of sarcenet cost f of a dollai*, what will 3f 
yds. cost? 

31. If 5 of a pound of chocolate cost i of a dollar, what will 
25f pounds cost ? 

32. What will 165 melons cost, at f of a dollar for 5 melons? 

33. A man had 420 acres of land which he wished to divide 
among his three sons A, B, and C, in proportion to the numbers 
7, 5, and 3 : how much land would each receive ? 

Solution. — Since the several parts are to be proportional to the 
numbers 7, 5, and 3, the sum of which is 15, it is evident that the 
sum of all the given numbers is to any one of them, as the whole 
quantity to be divided to the part corresponding to the number 
used as the second term. 

That is 15 : 7 : : 420A. to A's share, which is 196 acres; 

Also 15:5:: 420A. to B's " " *< 140 acres ; 

And 15:3:: 420A. to C's " " " 84 acres. 

Proof. — 196+140+84=420A. the given number. (Ax. 11.) 
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606* Hence, to divide a given number or quantity into parts 
^hich shall he proportional tu any given numbers. 

Place the whole number or quantity to be divided for the third 
term, the sum of the given numbers for the first term, and each of 
the given numbers respectively for the second; then multiply and 
divide as before. (Art. 603.) 

34. A farmer wishes to mix 100 bushels of provender of oats 
and com in the ratio of 3 to 7 : bow many bushels of each must 
he put in ? 

35. Bell metal is composed of 3 parts of copper, and 1 of tin: 
how much of each ingredient will be used in making a bell which 
weighs 2567 pounds ? 

36. Gimpowder is composed of 76 parts of nitre, 14 of char- 
coal, and 10 of sulphur : how much of each of these ingredients 
will it take to make a ton of powder ? 

37. If 40.12 lbs. of sugar are worth $5.13, how much can be 
bought for $125,375 ? 

38. The Vice-President's salary is $6000 a year : if his daily 
expenses are 1 10, how much can he lay up ? 

39. If f lb. of snuff cost £^, what will 150 lbs. cost? * 

40. If "I of f of f of a sloop cost $1500, what will the whole cost ? 

41. If ^ of 1^ of an acre of land on Broadway is worth |8200, 
how much is -J- of -J of an acre worth ? 

42. A man bought 4 of a vessel and sold f of what he bought 
for $8240, which was just the cost of it : what was the whole 
vessel worth ? 

43. How many times will the fore wheel of a carriage which is 
7 ft. 6 in. in circumference turn round in going 100 miles ? 

44. How many times will the hind wheel of a carriage 9 ft. 
2 in. in circumference, turn round in going the same distance ? 

45. There are two numbers which are to each other as 15 to 
84, the smaller of which is 75 : what is the larger? 

46. What two numbers are those which are to each other as 
5 to 6, the greater of which is 240 ? 

47. If two numbers are as 8 to 12, and the less is 320, wliat 
« the greater ? 
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48. There are two flocks of sheep which are to each other as 15 
to 20, and the greater contains 500 : how many does the less con- 



49. An express travelling 60 miles a day had been dispatched 
5 days» when a. second was sent after him travelling 75 miles a 
daj : how long will it take the latter to overtake the former ? 

60. A fox has 150 rods the start of a hound, but the hound 
nms 8 rods while the fox nms 5 rods : how far must the hound 
run before he catches the fox ? 

51. A stack of hay will keep a cow 20 weeks, and a horse 15 
weeks : how long will it keep them both ? 

52. A traveller divided 80s. among 4 b^gars in such a man- 
ner, that as often as the first received 10s., the second received 
9s., the third 8s., and the fourth 7s. : what did each receive ? 

53. Pure water is composed of oxygen and hydrogen in the ratio 
of 8 to 1 by weight : what is the weight of each in a cubic foot 
ci water, or 1000 ounces avoirdupois ? 

COMPOUND PROPORTION. 

507* Compound Proportion is an equality between a com- 

pound ratio and a simple one. (Arts. 479, 480.) 

Thus, 6 : 3 ? , ^ « . , 

> : : 12 : 3, IS a compound proportion. 

That is, 6X4 : 3X2 : : 12 : 3 ; for, 6X4X3=3X2X12. 

Obs. Compound proportion i» chiefly applied to the solution of ezamplei 
which would require two or more statements in simple proportion. It is some- 
times called Double Rule of Three, 

Ex. 1. If 8 men can reap 32 acres in 6 dajrs, how many acres 
can 12 men reap in 15 days? 

Suggestion, — ^When stated in the form of a compound propot' 
Hon, the question will stand thus : 

8m. : 12m. > * . , 

6d • 15d < • • ^^ -^' • ^ *"® answer. 

That is, the product of the antecedents 8X6, has the same 

QuK8T.~507. What is compoond proportion ? Ohs, To what is it ch&efly applied 1 
What is it sometiaies called 1 
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ratio to the product of the consequents 12X15, as 32 has to the 
answer; or simply, 8 into 6 : 1% into 15 :: 32 : to the answer. 

Operation, The product of the numbers 

32X 12X 15=5760, standing in the 2d and 3d ptalGBft 

And 8X 6=48. ,^ divided by the product of titoflf. 

Now 6760-T-48=120. " standing in the first pkce, jwift 

An9i 120 acres. give the answer. '"t** ' 

iV0^.— The learner will observe that li is not the ratio of 8 to 12 alone; 
nor that of 6 to 15, which is equal to the ratio of 32 to the answer, as it is 
sometimes stated ; but it is the ratio annpouiidsd of 8 to 12, and 6 to 15, which 
is equal to the ratio of 32 to the answer. ThQS,8X6 : 12X15 : : 32 : 120, the 
answer. A compound proportion when stated as above, is read, << the ratio of 
slX6 is to 12X15 as 32 is to the answer." 

2, If 6 men can earn £42 iiT 60 days working 8 hours per day, 
how much can 10 men earn in 84 days working 12 hours a day? 

^ ,^ V State the question, thin 

6m. ', lOm. V i.* i i i* • i 

60d • 84d ( : : JE42 : to Ana ^"^^V^f «»d dinde, as 

«i ' ,^1- \ before. 

- 8hrs. : 12hrs. ; 

10X84X12X42=423360; and 6X60X8=2880. 
Now 423360-f-2880=147. Am. £147. 

508* From the foregoing illustrations we derive the follow- 
ing general 

RULE FOR COMPOUND PROPORTION. 

I. Plcuie that number which is of the same kind as the answer 
required f(yr the third term, 

II. Then take the other numbers in pairs, or two of a kind, and 
arrange them as in simple proportion, (Art. 603.) 

III. Finally, multiply together oil the second and third terms, 
divide the result by the product of the first terms, and the quo- 
tient will be. the fourth term or ansvoer required, 

. ,- — ■ • 

avKST.— 508. In statiiig a qoettioB la eompoand pvoportkm, wUeh niunber do you pot ftff 
As third teml How amuiii tlw other Bombenl HaTing stated the qaeftkm, howli 
the answer found 1 
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Proof. — Multijly the answer into all of the fint terms or ante- 
cedents of the first couplets, and if the product is equal to the coih 
tinued product of all the second and third terms, tlie work is righL 
(Art. 498.) 

OBf. 1. Among the given numbera there is but one which is of the same 
Uad as the answer. This is sometimes calUd the odd term, and b always to 
be placed for the third term. 

2. If the antecedent and conse^uerU of any coaplet are compound nimiben, 
they must be reduced to the lowest denomination mentioned in either, befim 
the multiplication is performed. When the third term contains different de- 
nominations, it must also be reduced to the lowest mentioned in it. 

3. Questions in Compound Proportion may be solved by Analysii ; also liy 
Simple Proportion^ by making two or more separate statements. 

3. If 12 horsos can plough 11 acres in 5 days, how many 
horses can plough 33 acres in 18 4&7S ? 

4. If a man walking 12 hours a day, can travel 250 miles in 10 
days, how long will it take him to travel 400 miles, if he walks but 
IdRlours a day ? 

6. If 40 gallons of water will last 20 persons 5 days, how 
many gallons will 9 persons drink in a year ? 

6. If 16 laborers can earn £15, 128. in 18 days, how many 
laborers will it take to earn £35, 2s. in 24 days ? 

COMPOUND PROPORTION BY CANCELATION. 

7. If a person can make 60 rods of wall in 45 days, working 12 
hours a day, how many rods can he make in 72 days, working 8 
hours a day ? 

Statement, 
45d. : 72d. ) R«^»- 
12hrs. : 8hrs. f :• ^0 : to the answer. That is, 

♦,2 4 
72X8X60 WX8XW aA^A A XT 

' 4texi2 = ^$xlt =^^^'^^' H^^<^^' 



QnisT.— How are questions in compound proportioa proveJ 1 Oh*. Among tbe glvta 
MBibers, how many ara of the same kind m the answer 1 Om questloiu im conpoui 
poportion be solved in any other way 1 
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509. When the first terms have factors common to the sec- 
ond or third terms. 

Cancel the factors which are c(mimon, then divide the product of 
those remaining in tlie second and third terms hy the product of 
those remaining in the first, and the quotient will he the answer. 

Proof. — PloAic the answer in the denominator, or on the left cj 
the perpendicular line, and if the factors of the divisor and dividend 
exactly cancel each other, the work is right. 

Obs. 1. Instead of placing points between the antecedents and consequents 
of the left hand couplets of the proportion, it is sometimes more convenient to 
put a perpendicular line between them, as in division of fractions. (Art. 232.) 
This will bring all the terms whose product is to be divided on the right of the 
line, and those whose product is to form the divisor, on the left. In this case 
the third term should be placed below the second terms, with the sign of pro- 
portion (: :) before it, to show its origin^ and its relation to the answer. 

2. It will be observed that Cancelation can be applied in Compound Pro- 
portion to all those examples whose ^rs^ terms have factors common to the 
second terms, or to the third term. 

8. If 24 men can saw 90 cords of wood in 6 days, when the 
days are 9 hours long, how many cords can 8 men saw in 36 
days, when they are 12 hours long ? 
Operation, 



0hrs. 



0m. 
^♦d., 2 
12hrs. 

: : 00c., 10 



Ans, 2X12X10=240 cords. 

9. If 6 men can make 120 pair of boots in 20 days, working 
8 hours a day, how long will it take 12 men to make 360 pair, 
working 10 hours a day ? 

10. If 12 men can build a wall 30 ft. long, 6 ft. high, and 4 
ft. thick, in 18 days, how long will it take 36 men to build one 
860 ft. long, 8 ft. high, and 6 ft. thick. 

11. If a horse can travel 120 miles in 4 days when the days 
are 8 hours long, how far can he travel in 30 days when the days 
are 10 hours long ? 

Qi7KST.^509. When the first terms have fectors common to the second or third t«rms, 
how proceed ? 
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12. If $250 gain $30 in 2 years, what will be the interest of 
$750 for 5 years ? 

18. What will be the mterest of $600 for 4 years, if $600 will 
gain $42 in 1 year ? 

14. If $360 gain $14.40 in 8 months, what will $4800 gain in 
82 months ? 

15. If a family of 8 persons spend $200 in 9 months, how 
much will 18 persons spend in 12 months? 

16. If 15 men, working 12 hours a day, can hoe 60 acres in 20 
days, how long will it take 30 boys, working 10 hours a day, to 
hoe 96 acres, 6 men being equal to 10 boys ? 

CONJOINED PROPORTION. 

5 1 0« When each antecedent of a compound ratio is equal in 
value to its consequent, the proportion is called Conjoined Fropor- 
turn. 

Ob8. Conjoined Proportion is often called the chain rule. It is chiefly used 
in comparing the coins, weights and measures of two countries, through the 
inediiim of thosQ of other countries, and in the Jdgher operations of ex- 
change. The odd term is sometimes called the demand. 

17. If 20 lbs. United Stcates make 12 lbs. in Spain ; and 15 lbs. 
Spain 20 lbs. in Denmark ; and 40 lbs. Denmark 60 lbs. in Russia: 
how many pounds in Russia are equal to 100 lbs. U. S. ? 

Operation. Arrange the given terms in 

20 lbs. U. S.= 12 lbs. Spain pairs, making the first term the 

15 lbs. Spain=20 lbs. Den. antecedent, and its equal the 

40 lbs. Den. =60 lbs. Rus. consequent; then since it is 

How many lbs. R.=100 lbs. U. S. required to find how many of 

the last kind are equal to a 
given number (100 lbs.) of the first, place the odd term or de- 
mand imder the consequents. 

Then, 20X15X40: 12X20X60:: 100: Ans. 

Cancel the factors common 
to both sides, and the product 
of those remaining on the right 
divided by the product of those 
on the left, is t£e answer. 



is t0 


12 


X$ 


f0 


10.40 


0.4 




::a:00.1O 


Ant. 


18X10=120 lbs 
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511* From these illustrations we derive the following 
RULE FOR CONJOINED PROPORTION. 

I. Taking the terms in pairs, place the first term on the left of 
the sign of equality or a perpendicular line for the antecedent, and 
its equal on the right for the consequent, and so on. Then, if the 
answer is to he of the same kind as the first term, place the odd 
term under the antecedents ; but if not, place it under the const' 
quents, 

II. Cancel the factors common to both sides, and if the odd term 
falls under the consequents, divide the product of the fa>ctors re- 
maining on the right by the product of those on the left, and the quO" 
tient will be the answer ; but if the odd term falls under the ante- 
cedents, divide the product cf the factors remaining (m the left by 
the product of those on the right, jind the quotient wiU h$ the 
answer. 

Proof. — Reverse the operation, taking the consequents for the 
antecedents, and tk^^gnswer for the odd term, and if the result thus 
obtained is the same as the odd term in the qiven fuetfian, the work 
is right. 

Ob8. In arranging the terms, it should be observed that the first antecedent 
and the last consequent will always be of the saTne kind. 

18. If 100 lbs. United States, make 95 lbs. Italian; and 19 lbs. 
Italian, 25 lbs. in Persia ; how many poimds in the IT. S. are 
equal to 50 lbs. in Persia ? Ans, 40 lbs. 

19. If 10 yds. at New York make 9 yds. at Athens; and 90 
yds. at Athens, 112 yds. at Canton; how many yds. at Canton 
are equal to 50 yds. at New York ? 

20. If 50 yds. of cloth in Boston are worth 45 bbls. of flour in 
Philadelphia; and 90 bbls. of flour in Philadelphia 127 bales of 
cotton in New Orleans ; how many bales of cotton at New Or- 
leans are worth 100 yds. of cloth in Boston? 

21. If $18 U. S. are worth 8 ducats at Frankfort; 12 ducats 
at Fiankfort 9 pistoles at Geneva; and 50 pistoles at Geneva^ 24 
rupees at Bombay : how many rupees at Bombay are equal to 
llOO United States? 
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SECTION XV. 
DUODECIMALS. 

Art. 6 1 3* Duodecimals are a species of compound numben, 
the denominations of which increase and decrease uniformly in a 
twelvefold ratio. The denominations are feet, inches or jprimtSi 
seconds, thirds, fourths, fifths, &c. 

Note. — The term duodecimal ib derived from the Latin numeral dvMUdM^ 
which ngnifies twelve. 

12 fourths ("") 

12 thirds 

12 seconds 

12 inches or primes 

Hence 1' s=tV of 1 foot. 

1" ==Tiy of 1 in., or tV of tV of 1 ft.=Th- of 1 ft. 
1"'=tV of 1", or tV of tV of tV of 1 ft.=TrVff of 1 ft. 

Ob8. The accents used to distinguish the different denominations below feet, 
are called Indices. 

513* Duodecimals may be added and subtracted in the same 
manner as the other compound numbers. (Arts. 300, 302.) 

MULTIPLICATION OP DUODECIMALS. 

514* Duodecimals are principally applied to the measurement 
of surfaces and solids. (Arts. 285, 286.) 

, Ex. 1. How many square feet are there in a board 12 ft. 7 in. 
long, and 4 ft. 3 in. wide ? 

■■ ■ > ■■« " ^i •— . 

Qns«T>-41i. What are duodecimals 1 What are the denomhiations 1 JVMe. Whatli 
the np y wtin of the term daodecimal ? Repeat the Table. Obg. What are the accent! 
dSSti, IV^blph are used to di«tlngalsh the different denominations 1 513. How are dnodeci- 
malaluAied and aubtraflted 1 514. To what are duodecimals chiefly applied t 



TABLE. 








make 


1 third, 




marked 


tft 


<t 


1 second, 




ts 


.1 


tt 


1 inch or 


prime. 


u 


in, or' 


it 


Ifoot, 




i€ 


ft. 
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Operation. ^® ^^* multiply each denomination of tHe 

12 ft. 7' multiplicand by the feet in the multiplier, be- 

4 ft. 3' g^i^i^g ^ t^^ nght hand. Thus, 4 times 7' 

gQ-j^ — J7 — ^ are 28', equal to 2 ft, and 4'. Set the 4' 

3 ft 1' 9" ^^^®r inches, and carry the 2 feet to the next 

r^^ii — 77 — g77 product. 4 times 12 ft. are 48 ft. and 2 to 

carry make 60 ft. Again, since 3'=-ft- of a 

ft. and '7'=tV of a ft., 3' into 7' is tVt of a ft.=21", or 1' and 9'^ 

Write the 9" one place to the right of inches, and carry the 1' to 

the next product. Then 3' or -ft of a ft. multiplied into 12 ft.= 

ff of a ft., or 86', and 1' to carry make 87' ; but 87'=3 ft. and 1'. 

Now adding the partial products, the sum is 63 ft. 6' 9". 

Obs. It will be seen from this operation, that feet multiplied into feet, pro- 
duce feet; feet into inches, produce inches; inches into inches, produce 
seconds, &c. That is, the product of any two factors has as many accents- as 
the factors themselves have. Hence, 

515* To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and ths sum Ml he 
the index of their jprodtict. 

Thus, feet into feet, produce feet; feet into inches, produce 
inches ; feet into seconds, produce seconds ; feet into thirds, pro- 
duce thirds ; <fec- 

Inches into inches, produce seconds ; inches into seconds, pro- 
duce thirds ; inches into fourths, produce fifths, &c. 

Seconds into seconds, produce/ot^r^A« ; seconds into thirds, pro- 
duce ^i(A«; seconds into sixths, produce eighths, <&c. 

Thirds into thirds, produce sixths ; thirds into fifths, produce 
eighths ; thirds into sevenths, produce tmtks, &c. 

Fourths into fourths, produce eighths ; fowlibfljfitp eighths, pro- 
duce ttoelfihs, &c. ^ 

JVofe.— The foot is considered the unit and has io index. 
. . ' " ' • •■■. 

QiTBST.— 815. How find the denominatloii of the product in duodecimals 1 What do fbet 
Into feet produce 1 Feet into inches 1 Feet into seconds 1 What do inches into iMlief 
produce 1 Inches into thirds t Inches into fourths 1 Seconds into seconds 1 
latothirdil Seconds into eighths 1 Thirds into thirds 1 Thirds Into sixths 1 



886 DuoDBCiMAJLS. \' [Sbct. XV 

616« From these illustrations we derive the foDoviiig 
RULE FOR MULTIPLICATIOlf OP DUODRCIMALS. 

I. Place the several terms of the mtdtiplier under the corragmd' 
ing terms of the mvltiplieand, 

II. Multiply eojch term of the multiplicand by each ttrm €f fk 
multiplier separately, beginning with the Icwest denominatum m tk 
multiplicand, and the highest in the multiplier, and write the fad 
figure of each partial product one place to the right of thai of the 
preceding product,under its correspqndifig denomination, (Art 515.) 

III. Finally, add the several partial products toother, earryiMg 
I for every 12 both in multiplying and adding, and the nan wU 
be the answer required, 

Ob8. 1 . It b ■ometiinet aiked whether Iht inches in dooderimib, are ItiMar, 
igtuurtf or cubie. The answer b, they are neiiker. An tiie4 b 1 twelfth d a 
foot Hence, in meaauring surfaces em inch b I's^ of a sfuare loot; thatii, a 
rarface 1 foot icide and 1 inch long. In measoring solids, an inch denotes i^ 
of a cubie foot In measuring lumber, these inches are conuDoolj caBed csr- 
penter^s inches. 

3. Mechanics, also surveyors of wood and lumber, in taking dimensions of 
their work, lumber, &c., often call the inches tifrartimuil part of a foot, and 
then find the contents in feet and a fraction of a foot Sometimes inches dre 
reganletl as ticcimals of a foot 

3. Wc hare seen that one of the factors in multipfiration, b always to be 
consklend an mbsfrart number. (Ait. 82. Obs. 3.) How then, can feet be 
multipticil by feet inches by Inches, Su:. 

U should be otwerrcd, tlMtwhen one geometiieal quantity b mnltipBed by 
another, some particular extent b to be considered the unit. It b s«iin*tPTMl 
xrhat UiM extent is^ pnifided it remains the same in the different parts of the 
pwme <«lculalion. nos, if one of the factors b one foot and the other half a 
isK^^ tho former being 12 in., and the latter 6 in., the product b 73 in. Though 
(t ^WMild be nonsense to say that a given length b repeated as efiem as amMer 
<^ ^'^gi yet there b no impropriety in saying that one b repeated as stony timet 
as there are feet or inches in another. 

4. On the principles of dnodecimab, it has been supposed that pounds, 
ahiUings, pence, and farthings can be multiplied by pounds, stuffings, pencil 
<ftnd farthings. But it may be asked, what demaminatiam shillings multiplied 
\^ pence, or pence by forthings, will produce 1 It b absurd to say that 
ifts and 6d. is repeated 2s. and 6d. tiwies. 

-^JOHT.— 51S. Whstb the rale for ■oltipliqtfioa of daniiiirl— ii f o*«. WkatUai of 
Ma tho— spoteaef ia swuarist saiftcss fcf ianilsriBish 1 lamissariagsslMit 
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Ex. 2. How many square feet are there in a piece of marble 
9 ft. 7 in. 2" long, and 3 ft. 4 in. 1" wide ? 

Note. — It is not absolately necessary to begin to multiply by the highest de* 
nomination of the multiplier, or to place the lower denomination to the right of 
the multiplicand. The result will be the same if we begin with the lowest de- 
nomination of the multiplier, and place the first figure of each partial product 
under the figure by which we multiply. 

Common Method. Second Method, 

9 ft. 7' 2" 
3 ft. 4' 7'' 



28 ft. 


9' 


6'' 




3 ft. 


2' 


4" 


Q/ff 




5' 


7" 


2/// 2"" 





9 ft. 


1' 2" 




3 ft. 


4/ 7// 




5' 7" 


2/// 2"" 


3 ft. 


2' 4" 


g/// 


28 ft. 


9' 6" 


j-^ 



Ans. 32 ft. 6' 5" 10'" 2"". ^9W. 82 ft. 5' 6" 10'" 2"". 

3. How many square feet are there in aboard 15 ft. 7 in. long, 
and 1 ft. 10 in. wide ? 

4. How many cubic feet in a stick of timber 16 ft. 3 in. long, 

2 ft. 4 in. wide, and 1 ft. 8 in. thick? 

5. How many cubic feet in a block of granite 18 ft 6 in. long> 
4 ft. 2. in. wide, and 3 ft. 6 in. thick ? 

6. How many square feet in a stock of 10 boards, 15 ft. 8 in. 
long, and 1 ft. 6 in. wide ? 

7. How many square feet in a stock of 15 boards, 20 ft. 3 in. 
long, and 2 ft. 5 in. wide ? 

8. Multiply 16 ft. 3' 4" by 6 ft. 6' 8" 10'". 

9. Multiply 20 ft. 4' 8" 5'" by 1 ft. 6' 9" 4"'. 

10. Multiply 18 ft. 0' 5" 10'" by 4 ft. 8' 7" 9'". 

11. Multiply 50 ft. 6' 0" 2''' 6"" by 3 ft. 10' 6". 

12. How many cords in a pile of wood 50 ft. 6 in. long, 8 ft. 

3 in. wide, and 7 ft. 4 in. high ? 

13. If a cistern is 30 ft. 10 in. long, 12 ft. 3 m. wide, and 10 ft. 
2 in. deep, how many cubic feet will it contain ? 

14. What will it cost to plaster a room 20 ft. 6 in. long, 18 ft. 
wide, and 10 ft. high, at 12^ cts. per square yard ? 

15. How many bricks 8 in. long, 4 in. wide, and 2 in. thick^^ 
fdll make a wall 50 ft. long, 10 ft. high, and 2 ft. 6 in. thick ? 
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SECTION XVI. 

BQUATIOK OF PATMEVT8. 

Abt. 617* EggAnov OF PATiiKin8isthe|iioeeno£fiii£iig 
the eqmaliui or amra^ Ume irheax two or mote pejnMBts doe at 
diffiurent timei» nmj be Hide ai ome$, witlioat loss to eilher pait^ . 

Om. T1ie«fiMU«irfor«nmv[irtiineiirtepa7BHBt«C«ifcnddel^ 
dUTereiit tlnei, M often called the «M» tniM. 

iB18« Fixm piindjplee already ezplaiiied, it k manifeat^ when 
tlie raU is fixed, the tnltfwtl depends both upon thejprnM^ and 
the Hme. (Art 404.) Thiis» if ai giyen principal prodneea n eer- 
tain interest in a giren tune, -' 

IhMe that principal will prodnee iwie$ that intereat ; 
J9Si(^ that principal will produce hal/HiMi interest ; dee. 
lit double that time the same principal will produce twin that 
interest; 

In half that time, half that interest ; &c. 

519* Hence, it is evident that any ^ven principal will pro- 
duce the same interest in any given time, as 

One half that principal will produce in double that time ; 
One third that principal will " " tkrice that time ; 
Twice that principal will " " half that time ; 

Thrice that principal will /' "a third of that time ; ke* 

For example, at any given per cent. 

The int. of $2 for 1 year, is the same as the int. of $1 for 2 yrs.; 
The int. of $3 for 1 year, " " " |1 for 3 yrs. ; dec. 

The int. of t4 for 1 mo. " " " $1 for 4 mos. ; 

The int. of t5 for 1 mo. " " '* $1 for 5 mos. ; Aa 

avKST.— 517. What li equation of paymenfi 1 0ft«. Wliat Is the average tiBie Ibr the 
payment of lereral debto MOietimM called 1 518. When the rate Is find, upon whM 
does the iateiest depend 1 
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630» The interest, therefore, ofanyffiven principal for 1 ^ear, 
or 1 month, d:c., is the same, as the interest of 1 dollar for as many 
years, or months, as there are dollars in the given principal, 

Ex. 1. Suppose you owe a man $15, and ajie to pay him |5 in 
10 months, and (10 in 4 months, at what time may both pay- 
Dients be made without loss to either party ? 

Analysis, — Since the interest of $5 for 1 month is the same as 
the interest of $1 for 5 months, (Art. 519,) the interest of $5 for 
10 months must be equal to the interest of $1 for 10 times 5 
months. And 5 mo. X 10=50 mo. In like manner the interest 
of $10 for 4 months is equal to the interest of $1 for 4 times 10 
months; and 10 mo. X 4=^0 months. Now 50 months added to 
40 months make 90 months ; that is, you are entitled to the use 
of $1 for 90 months. But $1 is -|V of $15, consequently you are 
entitled to the use of $15, tV of 90 months, and 90—15=6. 

Ans. 6 months. 
Proof, 
The interest of $5 at 6 per cent, for 10 mo. is $5 X-05=$.2d 
The interest of $10 ** " « 4 mo. is $10X.02= ^ 

Sum of both $.45 

The interest of $15 at 6 per cent, for 6 mo. is 15 X -03 =$.45. 

53 !• From these principles we <leriye the following general 

RULE FOR EQUATION OP PAYMENTS. 

First multiply each debt by the time before it becomes due ; then 
divide the sum of the products thus obtained by the sum of the debts, 
and the quotient will be the average time required, 

Obs. 1. If one of the debts is paid dovm, its product will be notMng; but 
in finding the su,m of the debts, this payment must be added with the others. 

SL When there are months and days, the months most be reduced to days, 
or the days to the fractional part of a month. 

3. This role is based upon the supposition that discount and interest paid in 
advance are equal. But this is not exactly true; consequently, the rule, 
though in general use, is not strictly accurate. (Art. 433. Obs. 1.) 



Quest.— SSI. What Is the rule for equation of paymento t 
15 
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2. If yoa owe a man $60, payable in 4 months, $120 payable 
ID 6 months, and $180 payable in 3 months, at what time maj 
you justly pay the whole at once ? 

Operation, 
$ 60X4 = $240, the same as $1 for 240 months. (Art 520.) 
$120X6 = $720, " " «$lfor720 
$180 X3 = $*4^ *• " " $1 for 640 

$360 debts. $1500, sum of products. 
Now 1500~360=4i months. Aru. 

3. A merchant bought one lot of goods for $1000 on 6 montlis; 
another for $1000 on 4 months ; another for $1500 on 8 months: 
what is the average time of all the payments ? 

4. If a man has one debt of $150, due in 3 months ; another 
of $200, due in 4\ months ; another of $500, due in 7i months ; 
what is the average time of the whole ? 

5. A man bought a house for $3500, and agreed to pay $500 
down, and the balance in 6 equal annual instalments : at what 
time may he pay the whole ? 

6. If you ow^ one bill of $175, due in 30 days ; anotherof $183 
due in 60 days ; another of $120, due in 65 days, and anotherof 
$200, due in 90 days : when may you pay the whole i\t once ? 

PARTNERSHIP. 

533* Partnership is the ctModating of two cr more individ- 
uals togetlierfor the transaction c^ business. (Art. 464.) The per- 
sons thus associated are called partners ; and the association 
itself, a company or firm. 

The money employed is called the capital or stocte ; and the 
profit or loss to be shared among the partners, the dividend. 

Case I. — When stock is employed an equal length of time, 
Ex. 1. A and B formed a partnership ; A furnished $600 cap- 
ital, and B $900 ; they gained $300 : what was each partner's 
share of the gain ? 



auKBT.— 523. What Is partnership 1 What are the persons thns associated eiilledt 
What is the association itself called ? What to the money employed called 1 What tb« 
profit or loM 1 
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Analysis, — Since the whole stock is $600+|900=$1500, A'a 
part of it was -ffA=ff and B's part was •Ww=^f, Now since 
A put in i of the stock, he must have f of the gain ; and $300 
xi=$120. For the same reason B must have f of the gain; 
and |300X|=*180. 

Or, we may reason thus : As the whole stock is to the whole 
gain or loss, so is each man's particular stock to his share of 
the gain or loss. 

That is, $1500 : $300 : : $600 : A's gain ; or $120. 
And $1600 : $300 : : $900 : B's gain ;or $180. 

Peoop.— $120+$I80=$300, the whole gain. (Art 21. Ax. 11.) 

6 33* Hence, to find each partner's share of the gain or loss, 
when the stock of each is employed for the same time. 

Multiply each mxaCs stock by the tohole gain or loss ; divide the 
product by the whole stock, and the quotient will he his share of the 
gain or lo8s. 

Or, muke each m/m*s stock the numerator, and the whole stoek 
the denominator of a commofn frofilion ; multiply the gain or loss 
by the fraction which expresses Mc4 numV thare of the stock, ami 

the product toill be Kis share of the gam <!ff2ocf . 

. * 

Proof. — ^dd the several shares of tH gmn or loss together, and 
if the sum is equal to the whole, gain or loss, the work is right. 
(Art. 21. Ax. 11.) 

Obs. 1. The preceding ease is often called Single Fellowship. Bat since a 
partnership is necessarily composed of two or rnore individuals, it is somewhat 
difiicQtt to see the propriety of calling it 5t?t^fe. 

2. This rale is applicable to questions in Bankraptcy, and all other opera- 
tions in which there is to be a division of property in specijied proportions, 
(Arts. 465, 466.) 

2. A, B, and C formed a partnership ; A put in $1200 of the 
capital, B $1600, and C $2000 ; they gained $960 : what was 
each man's share of the gain ? 

QriBT.— 523. How ts each man*s share of the gain or loss found, when ihfi stock of 
each Is employed for the same timet How Is the ojperatlofi pirovedl Obs. iy|t»t |s U 
wnwiiines called? To what is tfils rule iqppUcaU^ 1 
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3. A, B, and C entered into partnership ; A furnished $2350, 
B $3200, and C $1820 ; they lost $860 : what was each man*i 
share of the loss ? 

4. A hanknipt owes A $2400, 6 $4600, C $6800, and D $9000; 
his whole effects are worth $11200 : how much will each creditor 
receive ? 

5. A, 6, C, and D, engaged in an adventure ; A put in $170, 
B $160, C $140, and D $130; they made $3000 : what was each 
man's share ? 

Case II. — When the stocks are employed uneqtial lengths cfUme, 

6. A and B formed a partnership ; A' put in $900 for 4 tmaeAB, 
and B put in $400 for 12 months; they gained $763 : what ms 
each man's share of the gain? 

Note. — It is obvious that the gain of each depends both upon the capital he 
ftnrnished, and the time it was employed. (Art. 518.) 

Analysis, — Since A's capital $900, was employed 4 months, 
his share of the gain is the same as if he ha4 put in $3600 for 1 
month; (Art. 619 ;) for $900X4=3$3600. Also B's capital 
$400, heing employed 12 months, his share of the gain is the 
same as if he had put in $4800 for 1 month; for $400X12= 
$4800. The sum of $3600 and $4800 is $8400. Therefore, 
A's share of the gain must be ^^-J^=f^ 
B's " " " " iffj=t. 
Now $763 X ^=$327, A's share. 
And $763 X4^=$436, B's share. Hence, 

6 34. To find each partner's share of the gain or loss, when 
the stock of each is employed uTiequal lengths of time. 

Multiply each partner's stock hy the tims it is employed ; makt 
each man*s product the numerator, and the sum of the prodticts the 
denominator of a common fraction ; then multiply the whole gain 
or loss hy each mmC s fractional share of the stock, and the product 
will he his share of the gain or loss. 

Obb. This case is often called Compownd or Datible Fellowship. 

docsT.— 534. When the stock of each partner is employed unequal lengths of ttsw 
koir is each man*s share found ? 0»«. What is this case soroetimes called ? 
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7. The firm ©f X, Y, and Z lost $4500 ; X had $3200 cm- 
ployed for 6 months, Y 12400 for 7 months, and Z $1800 for 
months : what was each partner's loss ? 

8. A, B, and C hired a pasture for |60; A put in 15 oxen 
for 20 days, B 17 oxen for 16^ days, and C 22 oxen for 10 days : 
what rent ought each man to pay ? 

9. In a certain adventure A put in $12000 for 4 months, then 
adding $8000 he continued the whole 2 months longer ; B put 
m $25000, and after 3 months took out $10000, and continued the 
rest for 3 months longer ; C put in $35000 for 2 months, then 
withdrawing f of his stock, continued the remainder 4 months 
longer ; they gained $15000 : what was the share of each ? 

GENERAL AVERAGE. 

535* The term General Average, in commerce, signifies the 
apportionment of certain losses among the different interests con- 
cerned, when a part of the cargo, furniture, &c., of a ship has 
been voluntarily sacrificed to preserve the rest. (Art. 466.) 

The property thus sacrificed is called the jettison, 

526« Losses thus incurred are charged to the ship, the cargo^ 
and the freight, pro rata; or according to the valtie of each. 

The contributory interests are to be freed from all charges upon 
them before the average is made. 

Obs. 1. In estimating the freight, in New York, one-half, but in most ports 
one-third is deducted from the gross amount, for seamen's wages, jnlotage, and 
other small charges. 

2. In the valuation of masts, spars, cables, rigging, &c., of the ship, it is cus- 
tomary to deduct a third from the cost of replacing them ; thus calling the 
old, two-thirds the value of the new, in making the average. 

3. The cargo is valued at the price it would bring at its destined port, after 
the stor€ige and other necessary charges are deducted. The property sacri- 
ficed must be taken into the account as well as that which is saved. 

527. General Average may be calculated both by Analysis 
wid Partnership. (Arts. 466, 522.) 

Obs. 1. Losses arising from the ordinary wear and tear, or from a sacrifice 
made for the safety of the ship only, or a particular part of the cargo, must 
be borne by the individuals who own the property lost, and not hy general 
moerage. 



844 ExcBAifOE OF [Sect. XYI. 

S. General aTerage is not allowed, unleai the peril wa» immineTU, and ths 
•Bcrifice indifpensable for the safety of the ship and crew. 

10. The ship Minerva from London to New York, had onboard 
a cargo valued at $75000, of which A owned $30000 ; B $27000; 
and C $18000 ; tlie gross amount of freight and passage money 
was $11040. The ship was worth $40000, and the owner paid 
$620 for insurance on her. Being overtaken by a severe tempest, 
the master threw $18000 worth of A's goods overboard, and cut 
away her mainmast and anchors; finally, he brought her into 
port, where it cost $2796.75 to repair the injury : what was the 
loss of each owner of the ship and cargo ? 



Operation, 




Ship valued at . . . 


$40000.00 




Iicss premium for insurance 


520.00 


$39480.00 


Cargo worth .... 




75000.00 


Freight and passage money 


$11040.00 




Less one-half for wages of crew 


5520.00 


5520.00 


Amount of contributory interests 


$120000.00 


Goods thrown overboard valued at 




$18000.00 


Cost new masts, spars, <fec. 


$2796.75 




Less one third for wear of old 


932.25 


1864.50 


Coinmissions on repairs 




15.13 


Port duties and incidentals 




120.87 


Amount of loss 




$20000.00 



Now $20000X30000-r$120000=$5000, loss of A. 
$20000X27000-7-$120000=$4500 " B. 
$20000Xl8000-r$120000=$3000 " C. 
$20000 X 39480-^$120000=$6580 " Ship. 
$20000 X 5520-T-$120000= $ 920 " Freight 
Proof. — ^Whole loss (Ax. 11.) $20000, the same as above. 

Note. — We may also lind what per cent the loss is ; then multiply each 
contributory interest by the per cent. Thus, since $120000 lose $20000, $1 will 



ftatwaU Now 1|30000X.16i=||5000, A's share of the loss. TheloMoftht 
*^^uii naj be fimnd in a similar manner. 
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EXCHANGE OP CURRENCIES. 
538* The term currency , signifies money, or the circulating 
medium of trade. 

529« Tke intrinsic value of the coins of different nations, de- . 
pends upon their weight and the purity of the metal of which they 
are made. (Art. 245. Obs.) 

Obs. For the present standard weight and purity of the coins of the United 
States, sec Arts. 245, 24Q. For that of British coin, see Art. 248. Obs. 

530* The relative value of foreign coins is determined by the 
laws of the country and commercial usage. 

Obs. The legal value of a pound sterling in this country has been different 
at different times. By act of Congress, 1799, it was fixed at $4.44f . In 1833 
Its value was raised by the same authority to $4.80 ; and in 1842, to $4.84. 

531* The process of changing money from the denominations 
of one country to its equivalent value in the denominations of an- 
other country, is called Exchange of Currencies, 

Cask I. — Reduction of Sterling to Federal Money, 

Ex. 1. Change £60 sterling to Federal money. 

Solution. — Since £l is worth |4.84, £60 are worth 60 times as 
much, and $4.84X60=1290.40. Ans, 

2. Change £8, la, 6d- to Federal money. 

Operation, We first reduce the 7s. 6d. to the decimal 

$4.84 of a pound ; (Art. 346 ;) then multiply $4.84, 

8.375 and £8.375 together, and point oflf the prod- 

$40,535 Ans, uct as in multiplication of decimals. Hence, 

532* To reduce Sterling to Federal Money. 

Multiply the legal value of one pound, $4.84, by the given num^ 
her of pounds, point off the product as in multiplication of deci- 
mals, and it will be the answer required. (Art. 324.) 

If the example contains shillings, pence, and farthings, they must 
he reduced to the decimal of a pound, 

Quest. — 528. What is meant by curreney ? 539. On what does the intrinsic vaine of 
tbe coins of di&rent countries depend 1 630. How is the relative value of foreign coins 
determined 1 Oba. What Is the value of a pound sterling 1 531. What is meant by ex 
cbaafB of enmneies t 532. How is Steriing money redaeed to Fedenl ? 
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Ob8. 1. The reason of this rule is obvious from the principle that £5 an 
worth 5 times as much as £1, &c. 

3. The role usuu))y given for reducing Sterling to Federal Money, » to le* 
duce the shillings, {)cncc, and farthings to the decimal of a pound, and pladng 
it on the right of the given pounds, divide tlie whole sum by -^. This rule if 
based on the law of 1799, which fixed the value of a pound at S4.44f , and 
that of a (Jollar at 48. 6d. But S4.44f is 9 per cent, of itself, or 40 cents loi 
than S1.84, which is the present lej(al value of a pound; consequently, Uia 
result or answer obtained by it, must be 9 per cent, too snudl. A dollar ii mw 
equal to 49.Gd. very nearly, instead of 54d. as formerly. 

533* From the preceding rule it is plain that Chtineas, JfhmeSt 
J)oubloon8, and all foreign coins, may be reduced to federal monej/, 
by multiplying tfie legal value of one by the given number. 

Change the following sums of Sterling to Federal money : 
8. £850, 10s. 8. £1000, 4s. 6d. 13. £50173, 12s. 6|d. 

4. £175, 15s. 9. £1600, 8s. Vid. 14. £53262, 18s. afd. 

5. £85, 188. 6d. 10. £12531, 10s. 4id. 15. £76387, 16s. 7H 

6. £200, 7s. 6d. 11. £43116, 98. lOd. 16. £58762, 188. 9id. 

7. £421, 16s. 4d. 12. £68318, lOs. 3id. 17. £1000000. 

Case II. — Reduction of Federal to Sterling Money, 

18. Change $40,535 to sterling money. 

Solution. — Since t4.84 are worth £l, $40,535 are worth as 
many pounds as $4.84 are contained times in $40.585 ; and 
$40.535 -r $4.84=8.375 ; that is £8.375. Now reducing the de- 
cimal .375 to shillings and pence, (Art. 348,) we have £8, 7s. 6d. 
for the answer. Hence, 

534* To reduce Federal to Sterling money. 

Divide the given sum hy $4.84, (the value of £l,) cmd pomt of 
the quotient as in division of decimals. The. figures on the left 
hand of the decimal point will be pounds ; those on the right, deci" 
mxtls of a pound, which must he reduced to shillings, pence, and 
farthings. (Art. 348.) 

Obs. Federal money may be reduced to Guineas, Francs, or any foreign 
coin, by dividing the given sum by the value of one guinea, one franc, Ac. 

QuBST.— 533. How may foreiga coins be reduced to Federal money 7 534. How Is Fei 
end money reduced to Sterling 1 
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Change the foUowing sums of Federal to Sterling money : 
19. $396.88. 23. 12160.50. 27. $25265. 

,^0. 435.60. 24. 975.66. 28. 41470. 

21. 876.25. 25. 4275.10. 29. 60263. 

22. 1265.33. 26. 5300.75. 30. 100000. 

535* Previous to 'the adoption of Federal money in 1786, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

Obs. At the time Federal money was adopted, the colonial currency or biUs 
of credit issned by the colonies, had more or less depreciated in value : that is, 
a colonial pound was worth less than a pound Sterling ; a colonial shilling, 
tiian a shilling Sterling, &e. This depreciation being greater in some col- 
oiiies than in others, gave rise to the digerenL values of the Stale currencies. 

In N. E. cur., Ya., Ky., Tenn., la., 111., Miss., Missou., 6s. or £-f^^\. 

In N. Y. cur., N. C, Ohio, and Mich., - - 8s. or £|=$1. 

In Penn. cur.. New Jer., Del., and Md., 7s. 6d. (7is.) or £f =$1. 

In Georgia cur., and South Carolina, 4s. 8d. (4is.) or £-^=$1. 

In Canada cur., and Nova Scotia, - - - 58. or £-J-=$l. 

Ala., La., Ark., and Florida use Federal Money ezclusiyely. 

Case III. — Reduction of Federal Money to State currencies. 

31. Reduce 163.25 to New England currency. 

Solution, — Since $1 contains 6s. N. E. cur., $63.25 contains 
63.25 times as many ; and 6s.X63.25=379.50s. Now 379 -r 20 
=£18, 19s., and .5s.Xl2=6d. (Art. 348.) Ans. £18. 19s. 6d. 

5 36* Hence, to reduce Federal money to State currencies. 

Multiply the given sum hy the number of shillings which, in ihs, 
required currency, make |1, and the product wiU he the answer in 
shillings, and decimals of a shilling. The shillings should he re- 
duced to pounds, and the decimals to pence and farthings. (Art. 348.) 

32. Reduce $450 to New England currency. 

33. Reduce $567.50 to New York currency. 

84. Reduce $840.10 to Pennsylvania currency. 

85. Reduce $1500 to Canada currency. 

auKST— 535. Prevloas to the adoptUm of Federal money, in what weft aeeowti kept t 
S38. How is Federal money ledaeed to the State cniieades 1 

15* 
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' .jr=i ~ — A-: f--! t" 5-»i> -£.— ^nK-i* ft> Federal Jfoney. 

> !^t-r:-.— ii '. ._?. »L N Z. :=rT^:i.:-. :o Federal money. 

:^ •. — --1-T. .- '.^ = -*i :s. Xn. :?*5. \ Now since 68, 

5. 1. *ir T:u.ji- *' -*i. T- "tlI aiiii-* is ziizj dclljrs as 6s. is con- 
"amr-i ;:r.»r* n -*i-'- iz-i 4*1 :-?.-^':'?. = 7?.75. An^. $78.75. 

->*1T. .-i-z -. :.. .^in:- Sr.ir** •rsrr^zd'is lo Federal money. 

_T» *- .'«r . 'in.f.7 -•■• -:ii."'i^. ry'I 'I'f r'T'm pnkceandfarihinfft 
■o .'c .-«- - c nty i'f :.irt i .-vzi :\ii rtm by the number of 

:mu' !*•'* r-ti.-.%. :« vie iT —i ri --r?i'.-y. n'^jbf #1, oiKf the quotient 

-Jb>i. .'b« '!«aui r2rmac7 aar x TMOKAiii lu aaociker bj fint reducing the 

■jr j\.-i-n;- £■.?«■. j!?u y E. :Tirreo:v. to Federal moner. 

J:?. 5««iB>: i-i;. li«w i«i- y. Y. -^^rreacT- to Federal monej. 

3;). K«^uc« ^Jtf'J. l:s^ "Tx-L Peon. carreixT, to Federal money. 

40. jLeiuiM -il50«:^ •.--i*;rrii zamfncr. to Fednal money. 

41. jLtfU'Ac*. £ J •:•:•-. C.iia>7:fc .'^rTieacT. to Federal money. 

?-:itz::-\ :olxs a>d moneys of account. 

53S. r>: '■ /ii.*.:-.rM ./ ii'.iey. iz which, the laws of a 
:-:iir.".r- r^ *^^^ !»:•:■. tin:? :: "rr kr":. irt called Jfoneys of account, 
rh»-;' .1.-^ z^.z^rLlj- r»:rr^^cz:cd cv a ■.rv.i of the same name; 
*:m»r :z:-:5^. I'.^-.'.-ic. th-rj ire zierely zjrr.inal. like milh in Fede- 

539. F r^ n Mi'.'fji :/ A.fr^r.:"*:, Kclth tr,e par value of the 
%m: -:i:'ibt.j.'h'.: ?y ■.^:mm4fr:'ial ^:Ja^v. i^jrvmssed in I\rleral Money* 

JiuK-^.— W 'i.-<:izcaezft=: £orin : I 5orin. ^silver'^ u equal to $0,485 

Jit- ^' .tit. — '.'» oen& = l r'iil'-'i' '-^P tforia: I guiliJer. (silver) .40 

The .-oixujne of Belsixm in l?3S. wu made similar to that of France. 

D*:i' A U 1. — ^S ioKJlfjrs = I mixoo : 4 •oocoos= I dollar or rial, - I.IO 

B'£ c - . — : 'XX) r;e» = 1 siilrrje =$.S2S. The silver coin, 1200 reca .994 

^^■nc 1. — 5 *.'hwir?s = l jrole : ?2 grote3=l rix dollar, (sOver) .787 

W*-.. .^: /•^■.■.:. — :i pice=l anni: 16 annas =1 Co. mpee, (silver) .445 

The vrtiR«ni ^;ulver' rupee at* Bengal. Bombay and Madras, is worth .444 

(^■R.— ST. Hqw are tte arvenl Stite currencies redaced to Fedenl Honey 1 
• irOiUuch's Comnerelsl DktioBary; Kelly*s Uiltwsal Cambist 



Art0. 537-589.] of account. $49 

Biienos Aijres. — 8 rials =1 dollar currency, (fluctuatiDg) - - ^.93 

Cant'on^ — 10 cash^l candarine; 10 can. =1 mace; 10 mace=l tael 1,48 

The cash, which is made of copper and lead, is said to be the only 
money coined in China. 
Cape of Good Hope. — 6 stivers =1 schilling; 88cluUings=l riz dollar .313 
Ceylon, — 4 pice=:l fanam; 12 fanams=rl rix dollar - - .40 

Cuba, — 8 rials plate=l dollar; 1 dollar - - - - i.oo 

Colombia* — 8 rials=l dollar; 1 dollar, (variable) mean value - 1.00 
CAtZi.— 8 rials=l dollar^ 1 dollar, (silver) ... X,00 

Denmark. — 12 pfenings=l skilling ; 16 skillings=l marc ; 6 maiC8= 

1 rigsbank or rix dollar, (silver) - « . . - ,53 

Egypt. — 3 aspers=l para; 40 paras =1 piastre, (silver) - - .048 

France and Great Britain, — See Tables. (Arts. 247, 272.) 
Greece. — 100 lepta=l draohm^; 1 drachm^, (silver) - - ,166 

Holland, — 100 cents=l florin or guilder; 1 florin, (silver) - .40 

Hamburg. — 12 pfening8=l achilling or sol ; 16 schiUings=l marc 

Lubs; 3marc8=l lix doDar. The current marc, (alver)=$.28; 
marc banco - - - - - - -.35 

The term Lubs, rign^es money of Lubec. The marc cwrrency 
is the common coin ; the marc banco is based upon certificates 
of deposit of bullion and jewelry in the bank of Hamburg. 

Invoices and accounts are sometimes made out in pounds^ schUlingSy 
and pence f Flemish, whose subdivisions are like sterling money ; 
the pound Flemish =7^ marcs banco. 
JIapan. — 10candarines=:l mace; 10 mace=l tael - - .75 

Java. — 100 cents=l florin; 1 florin, as in Netherlands - • .40 

Also 5 doits=l stiver; 2 stivers=:l dubbel; 3 dub.=l schilling; 
4 schilling8=l florin - - . - - - - .40 

Malta, — ^20 granit=:l taro; 12 tari=l scudo; 2} 8CUifi=l pezza 1.00 

Mauritius. — In public accounts 100 cents=l dollar - - .968 

In mercantile accounts 20 8ols=l livre; 10 livre8=l dollar. 
Manilla. — 34 maravedis=l nai; 8 rial8=l dollar, (Spanish) - 1.00 

Milan,— V2 denari=l soldo; 20 soldi=l lirat ... ,20 

Mexico. — 8 rials=l doUsur; 1 dollar - . > - 1.00 

Monte Video. — 100 eenteamos=l rial ; 8 rials=l dollar - - .833 

Naples. —10 grani=l carlino ; 10 carlini=l ducat, (silver) - .80 

Netherlands. —Accounts are kept throughout the kingdom in florins or 

guilders, and cents, as adopted in 1815. See Holland. 
New South Wales.— AccountB are kept in sterling money. 
Nonaay.f—VM skillings=l rix dollar specie, (silver) - - 1.06 
Papal States. — 10 bajocchi=l paolo ; 10 paoU=l scudo or crown 1.00 
Peru.S rials=l dolla^ (sflver) - - - - . 1.00 
i 

* Venezuela, New Grenada, and Ecuador. 

t Gf&Bl is tbe plural ofgrano, tarl of taio, seodl ofsendo, lire ofliia, pesM of 

i Norway has no natkMial fold coin. 
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I.— lODtiiHtrinrf. Ifct; 1 im=l 

I.— I«i__^,_ ' , 

r.-90 gmaLst t«riO iMfc^l mcm, (frid) 

90 imIi vciloBsl SpAaHh dallar 
Tht rial of oU plate ii not a en, bukifci 

•=l<klbr;l4 
Staumf.— 19 dtmii Apcsasl MldoAfCBai 9i 

paaa ore Tlab; 1 ftna, (flber) 
TMcy.— 3 aipensl pan; 40 pana=.l pHig^(i 
VMcf.— 100 iH)iil#ii ■ 1 lim; 1 ira=l f '^ 
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■oldo; 90wUi:^fcapioeabi 6^ti» 

8 fira pie.sl doeat eAsctfpi. Tha iraloe of 
/jMliff^ llri<tti.^Aeoipmt aie kept in 
•ad ftitUnfit of tbe aiM lelathre Taliie 
▼ahw of the pound vaiiea veij mneh intb _^ 
b In alloaaee leaa than the poimd atefliDg. i'*^ 

640* T^ foiiowinff coins and numeifM if < 
made current in the United States, hjfoetrf Congreu, at ike raki 
annexed, f 



Pound ■terling of Qt. Bntdn, $4.84 

PeuiulofCanada, Nova Scotia, 4.00 
Do. New Brunawick and IVew- 

fimndland, 4.00 

Franc of France and Belgium^ .186 

Line Tournois of France, . .185 

Ftorin of Netherlande, .40 

Do. Southern States Germany, .40 

OttUder of Nethorlande, .40 

Real VoHon of Spain, .05 

Do. Plate of Spain, .10 

Milree of Portugal, 1.13 

Do. Aiorea, .83| 

Maro Banco of Hamburg, . .35 
Thaler or Riz Dollar, Pruasia, 

and North. States (Germany, .69 



Rix Dollar of Bremen, . $0,781 

Specie Ddlar of Denmark, 1.06 

Do. Sweden and Niurway, . 1.06 

Rouble, nlver, of Ruaoa, .75 

Florin of Austria, . .485 
Lira of Lombudo, Yenetian 

kingdom, . . . .16 

Lira of Tuscany,* . . .16 

Do. of Sardinia, . . .186 

Ducat of Naples, . . .80 

Ounce of Sicily, . . 9^ 

Leghorn LiTres, . .16 

Tael of China, . . . 1.48 

Rupee, Company, . . .445. 

Do. of British India, . . .445 

Pagoda of India, 1.84 



* PiSTloai to 1840, accounts were kept in paper roubles, 3| of wUeh ma4a a 
«Nblo. t Laws of United States. 



Arts. 540-543.] 



EXCHANGE. 



851 



541* Foreign gold and silver coins, at the rat§8 established d| 
the Custom Bouses and commercial usage!^ 



Guinea, English, 


{gdd) 


S5.00 


Leghorn Dollar, 


Crown, " 


{silver) 


1.12 


Scudo of Malta, 


Shilling piece, " 


(5,) 


.23 


Doubloon, Mexico, 


Bank token, « 


(5.) 


.25 


Livre of Neufchatel, 


Florin of Basle, 


(5.) 


.41 


Half Joe, Portugal, 


Moidore, Braadl, 


Of.) 


4.80 


Florin, Prussia, 


Livre of Catalonia. 


(5.) 


.53i 


Imperial, Russia, 


Florence Livre, 


('■) 


.15 


Rix Dollar, Rhenish, 


Louis d'or, French, 


fe) 


4.56 


Rix Dollar of Saxony, 


Crown, " 


(5.) 


1.06 


Pistole, Spanish, 


40 Francs, " 


is) 


7.66 


Rial 


5 Francs, « 


W 


.93 


Cross Pistareen, 


Greneva Livre, 


CO 


Ai 


Other Pistareens, 


10 Thalers, Gennan 


(^0 


7.80 


Swiss Livre, 


10 Pauls, Italy, 


w 


.97 


Crown of Tuscany, 


Jamaica Potind, lum. 


mat, 


3.00 


Turkish Piastre, 



(5.) 
(5.) 

(^.) 
(5.) 

(...) 

W 
(5.) 

(5.) 

(*.) 
(*.) 

(5.) 



$0.90 

.40 

15.60 

.26i 

a53 
.221 

7.83 
.601 
.69 

3.97 
.12* 
.16 
.18 
.27 

1.05 
.05 



Note. — The true method of estimating the value of fbreign coins, is by their 
toeight and pwrit/y. 

EXCHANGE. 
543* Exchange, in commerce, signifies the receiving or pay- 
ing of money in one place, for an equal sum in another, by draft 
or hill of Exchange, 

Obs. 1. A Bill of Exchange is a written order, addressed to a person, cU- 
recting him to pay at a specified tune, a certain sum of money to another per- 
son, or to his order. 

2. The person who sigiis the hill is called the drawer or maker; the person 
in whose favor it is drawn, the buyer or remitter; the person on whom it is 
drawn, the drawee^ and after he has accepted it, the accepter; the person to 
whom the money is directed to he paid, the payee ; and the person who has 
legal possession of it, the holder. 

3. On the reception of a bill of exchange, it should be immediately pre- 
sented to the drawee for hb acceptance, 

543* The acceptance of a bill or draft is a promise to pay it 
at maturity or the specified time. The common method of accept- 

auEST.— 542. What is meant by exehange ? Oba. What is a bill of exchange f Who 
li the drawer of a bill ? The drawee ? Th» payee ? The holder ? 543. What is meant 
by the acceptance of a bill ? What is the common method of accepting a bill 1 

* See Manual of Gold and Silver Coins by Eckfeldt k. Da Bols ; Ogden on the Tariff of 
1S46 ; Taylor's Gold and Silver Cola Examiner. 
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log a bin, is for the drawee to write his ncune under the word 
accept fd, across the bill, either on its face or back. The drawee 
is not responsible for its payment, until he has accepted it. 

Obs. 1. If the payee wkhes to 5r^/ or transfer a bill of exchange, it is necM- 
mtrj lor him to endorse it, or write his name on the back of it. 

i!. If the endorser directs the bill to be paid to a particular person, it if 
called a special endmsemeni^ and the person named> is called the endartu. 
If the endorser simplr writes his name upon the back of the bill, the endone- 
nient is said to be blank. When the endorvement is UaHJt, or when a UI if 
drawn payable to the bearer^ h maj be transferred from one to another at 
pleasure, and the drawee is bound to pay it to the holder at maturity. If the 
drawee or aiecepter of a bill fiul to pay it, the endorsers are responsible for it 

544* When acceptance or payment of a bill is refused, the 
holder should duly notify the endonen and drawer of the fact 
by a legal protest, otherwise they will not be responsible for its 
payment. 

Obs. 1. A protest is a ibnnal declaration in writing, made bj a ciril officer 
termed a lutary public^ at the request of the holder of a bill, for its nam-^icoept' 
anre, or rum-paifmenl. 

2. When a bill is returned protested ibr non-acceptance, the drawer most 
pay it immediately, though the specified time has not arrived, otherwise he is 
liable to prosecution. 

3. The time sprcijied for the payment of a bill is a matter of agreement be- 
tween the parties at the time it is negotiated. Some are payable tX sight; 
others in a certain number of days or months after sight, or after date. When 
payable after sight or date, the day on which they are presented is not reck- 
oned. When the time is expressed in months, they are always understood to 
mean calendar months. Hence, if a bill payable in one month is dated the 
25th of January, it will be due on the 25th of February. And if it is dated 
the 28th, 29th, 30th, or 31st of January, it will be due on the last day of Feb- 
ruary. It is customary to allow three days grace on bills of exchange. 

545* Bills of exchange are usually divided into inland and 
foreign hills. When the drawer and drawee both reside in the 
same country, they are termed inland bills or drafts ; when they 
reside in different countries, foreign bills. 

Obs. In negotiating foreign bills, it is customary to draw t^kree of the jmm 
dale and amount, which are called the First, Second and TTiird of Exchange; 
and coIlecttTely, a Set of Exchange. These are sent by different ships or 

QuKST.— M4. When the acceptanee or peymest of a bill is refused, what jibookl bs 
^oae t Ob». What Is a protesl? 545. How aie bills of ezchaofs divided f Oht. WhatU 
■saat by a Mt of exchange 1 
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conrejunces, and when the first that arrives, is accepted or paid, the oQyen 
become void. The object of this arrangement is to avdd delays, which might 
arise from accidents, miscarriage, &c. 

FORM OF A FORBIGH BILL OF EXCHANGE. 



Exchange £1000. BosTOif, Oct. 3d, 1847. 

At ninety days sight of this first of Exchange, (the second and third of 
llie same date and tenor unpaid,) pay George Lewis, Esq., or otder. One Thou- 
sand Pounds sterling, with or without farther advke. 

JOHN W. Adams. 
To Messrs. Rothschild & Co. 
Brokers^ London, 

FORM OF AN INLAND BILL OR DRAFT. 



$2500. New York, Sept 27th, 1847. 

Thirty days after sight, pay to the order of Messrs. Newman & Ca, 
Twenty-five Hundred Dollars, value received, and charge the same to 

MaCT & WOODBURT. 

To Messrs. D. Baker & Co. 
Merchants, New Orleams. 

546* The term par of excJumgey denotes the standard by 
which the comparative worth of the money of different countries 
is estimated. It is either intrinnc or commerciaL 

The intrinsic par is the real value of the money of different 
countries^ determined by the weight and purity of their coin. 

The commercial par is a nominal value, fixed by law or commer- 
cial usage, by which the worth of the money of different countries 
is estimated. 

Obs. 1. The intrinsic par remains the same, so long as the standard coins 
of each country am of the same metaiSj and of the same vjeigU and purity $ 
but in case the standard coins are of different metals, the intrinsic par must 
vary, as the comparative values of the metals vary. 

2. The commercial par is conventional, and may at any time be changed 
by law or custom. 

647* By the term course of exchange is meant the current 
price which is paid in one place for bills of a given amount drawn 
on another place. 

Obs. 1. The course of exchange is seldom stationary or at pax. It varies 

avKST.— 54a. What is meant by par of ezchaofe 1 Intrinsic par 1 Commercial par 7 
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accoidinf to the circumstances of trade. When the balance of trade is againd 
a country, that is when the exports are less than the imports, bills on the 
foreign country will be above par^ for the reason that there will be a greater 
demand for them to pay the balance due abroad. On the other hand, when 
the balance of trade is in favor of a country, foreign bills will be below par^ 
for the reason that fewer will be required. 

2. It should be remarked that the course of exchange can never exceed 
▼ery much the in^fuic par values for it is plain that coinot buUion instead of 
bUls will be remitted, whenever the course of exchange is such that the ex- 
pense of insuring and transporting it from the debtor to the creditor coontiy, 
is less than the premium for bilLs, and the exchange will fdon sink to par. 

548* Rates of exchange on Cheat Britain are commonly reck- 
oned at a certain per cent., on the old commercial par, instead of 
the new par. 

Obs. 1. Aoeoiding to the old par, the value of a pound steriing is $4.44^ 
as fixed by act of Congress, in 1799. According to the new par it is S4.84. 
The inlriiisic value of a £ ster. or sovereign, according to assays at the U. S 
mint, is $4,861. The new par is the value fixed by the government in iSISj 
and is used in calculating duties, when the invoice is in sterling money. 

2. The old par is nine per cent, less than the new par or legal value ; conse- 
quently the rate of exchange must reach the nominal premium of 9 per cent 
before it is a/ par according to the nao standard. 

Table of Exchange shomng tJie value of £l Sterling from 1 to 
to 12iper cent, premium on the old par of $4.44 j-. 



Old Par 154.444 


5i per ct. 


$4,689 


8perct. $4,800 


9f per ct. $4,878 


Iperct. 4.489 


6 " 


4.711 


8i " 4.811 


10 " 4.889 


2 " 4.533 


6i " 


4.733 


8i " 4.822 


lOi " 4.911 


3 " 4.578 


7 " 


4.756 


8f " 4.833 


11 " 4.938 


4 " 4.622 


n « 


4.767 


9 New Par 4.844 


Hi " 4.956 


4i " 4.644 


7i " 


4.778 


9i per ct. 4.856 


12 " 4.978 


5 " 4.667 


7f " 


4.789 


H " 4.867 


12i « 5.000 



Note. — 1. When exchange is 10 per cent, advance or over, on the old par, 
it will cause a shipment of specie to England ; for the freight, interest and in- 
surance will not amount to so much as the premium. When the premium is 
less than 9 per cent. English funds are, in reality, below their intrinsic par. 
• 2. The practice of quoting rates of exchange at the old par, is calcuhited to 
lead persons unacquainted with the subject into serious mercantile mistaba, 
and to degrade our nuUional currency by making it appear to foreign nations 
to be so much below par. 
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Ex. 1. A merchant negotiated a bill of exchange on London for 
£500^ 10s., at 8 per cent, premium on the old par : how much 
did he pay for the bill ? 

SoluHan.— £500, 10s.=£o00.5. (Art. 346.) 

Now |4.44iX500.5=|2224.44f at the old par value. 
Then $2224.44iX .08= l77.95f the premium. 

The sum paid 12402.40 Ans. 

Or, the val. of £l by table, $4.80X500.5=12402.40. Ans. 

2. A merchant negotiated a bill on Liverpool for £1000, a* 

1 per cent, discount from the new par : what did he pay for it ? 

3. What will a bill cost, on England, for £5265, 13s. 6d., al 
8i per cent, advance on the old par ? 

4. How much is a bill worth on France for 1600 francs, at 

2 per cent, above par, which is 1.186 per franc ? 

5. What will a bill cost on Paris for 56245 francs, exchange 
being 5 francs and 54 centimes to the dollar ? 

6. What cost a bill of exchange on Hamburg for 2000 mares 
banco, at 1 per cent, above par, which is 85 cts. per marc ? 

7. What cost a bill of exchange on St. Petersburg for 2560 
roubles, at 2 per cent, discount, the par being 75 cts. per rouble ? 

8. What cost an inland bill of exchange at Boston, on New 
Orleans, for 111 5265.85, at 1 per cent, advance? 

9. What cost a draft at Albany,; on Mobile, for $20260, at 
2 per cent, premium ? 

10. What cost a draft at St. Louis, on New York, for $35678, 
at 2-} per cent, premium ? 

ARBITRATION OF EXCHANGE. 

549* Arbitration of Exchange is the method of finding the 
exchange between two countries through the medium of that of 
other countries. 

Obs. 1. When there is hut one intervening country, the operation is termed 
timple arbUraUofij when more than one, it is termed compound arbiiration. 

2. Problems in Arbitration of exchange are usually solved hy conjoined pro- 
portion. (Art. 511.) Care must be taken to reduce all the quantities which 
are of the same kind, to the same denomination. 
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Ex. 1. If the exchange of New York on London is 8 per cent 
advance on old par, or $4.80 for £1 sterling, and that of Amster- 
dam on London is 12 florins for £l, what is the arbitrated ex- 
change of New York on Amsterdam ; that is, how many florins 
are equal to |1 U. S. ? Ans, $1 ==2i florins. 

2. A merchant in Baltimore wishes to remit 1200 marcs banco 
to Hamburg, and the exchange of Baltimore on Hamburg is 35 
cents for 1 marc. He finds the exchange of Baltimore on Paris 
is 18 cents for 1 franc ; that of Paris on London, is 25 francs for 
£l sterling; that of London on Lisbon, is 180 pence for 3 mil- 
rees ; that of Lisbon on Hamburg, is 5 milrees for 18 marcs banco. 
How much will he gain by the circuitous exchange ? 

Ans. Direct Ex. $420 ; circuitous Ex. $375 : Gain $45. 

8. A man in England owes a man in Portugal £420; the di- 
rect exchange from London to Lisbon is VOd. for 1 milree; but 
the exchange between London and Amsterdam is 48 florins for 
£1 sterling; between Amsterdam and Paris it is 16 florins for 
8 francs ; and between Paris and Lisbon it is 6 francs for 2 mil- 
rees. Is it better for the man in Portugal to have a direct remit- 
tance from London to Lisbon, or a circuitous one through Amster- 
dam and Paris ? 

ALLIGATION. 

550« Alligation is the method of finding the value of a com- 
pound or mixture of articles of different values, or of forming a 
compound which shall have a given value. (Art. 467.) 

Obs. 1. The term alligation is derived from the Latin alligo^ which signifiei 
to bind or tie together. It had its origin in the manner of connecting the niinh 
bers together by a curve line in the solution of a certain class of examples. 

2. Alligation, we have seen, is usually divided into Medial and AhemaJU, 
(Art. 467.) 

MEDIAL ALUGATION. 

551* Medial Alligation is the process of finding the mem 
price of a mixture of two or more ingredients or articles of dif- 
ferent values, 

Nate. — The term medial b derived from the Latin medivs, aigniMng tuncan 
mavf 
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553* To find the mean value of a mixture, when the quantity 
and the price of each of the ingredients are given. 

Divide the whole cost of the ingredients hy the whole quantity 
mixed, ahd the quotient will be the mean price of the mixture. 

Proof. — Multiply the whole mixture by the mean price, and if 
the product is equal to the whole cost, the loorh is right, 

Ex. 1. A grocer mixed 10 lbs. of tea worth 5s. a pound, with 
18 lbs. worth 3s. a pound, and 20 lbs. worth 2s. a pound: what 
is the mixture worth per poimd ? 

Solution, — 10 lbs. at 5s. = 60s. 

18 lbs. at 3s. =5 4s. 

20 lbs. at 2s. = 40s. 
Whole quantity 48 lbs. and 144s. whole cost of mixture. 
Now 144s. -7-48=: 3. Arts, 3s. a pound. 

2. A drover bought 870 lambs at 75 cts. apiece, and 290 sheep 
at 11.25 apiece : what is the mean price of the lot per head ? 

8. A grocer mixed 12 gals, of wine at 4s. lOd. per gal., with 
21 gals, at 5s. 3d., and 29i gals, at 5s. 8d. : what is a gallon of 
the mixture worth ? 

ALTERNATE ALLIGATION. 

553* Alternate Alligation is the process of finding what quan- 
tity of any number of ingredients, whose prices are given, will 
form a mixture of a given meari price. 

Note — ^The tenn aUemate is derived from the Latin aUemaim^ signifying 
by t/urnSy and in its present application, refers to the connection of the prices 
which are less than the rnean price^ with those which are greater. Alternate 
alligation embraces three varieties of examples. 

CASE I. 

554* To find the quantity of each ingredient, when its price 
and that of the required mixture are given. 

I. Write the prices of the ingredients under each other, beginning 
with the least; then connect, with a curve line, each price which is leu 
than that of the mixture with one or more of those tJiat are greater} 
und each greater price with one or more of those that are lees. 
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IL WHU tht difference hetwem tkt prie$ of the wUximrt md Aal 
of each €f the ingredients opptmU the price wiik wkidk Ukywrt 
connected. If only one difference stands apainst any price, it wiU 
denote the quantity to be taken of that pries; bsit if ikere^are mon 
than one, their sum will be the quantity. 

Obs. It u immatciul in what mannrr we select the pain of iugreJ ieni i^ 
pionded the price of one of tlie ingredientB is less and the other gremkr than 
the muan j/aot of the nuxtme required. 

Proof. — Find the value of all the ingredients at their gisek 
prices ; if this is equal to the value of the whole mixture at tk 
given price, the work is right. 

4. A man mixed four kinds of oil, worth 8s., 9s., lis., and 12s. 
per gal. ; the mixture was worth lOs. per gaL : required^ the 
quantity of each. 



10 



Obs. ] . It is manifest that other answers may be obtained by connecdng 
the prices in a different manner. 

2. It is also manifest, if we multiply or diride the answers already obtaiaed 
by any number, the results will fulfil the conditions of the question ; oonsft- 
qoently the number of answers is unlimited. 

5. A goldsmith has gold of 18, 20, 22, and 24 carats fine: lioir 
much may he taken of each to form a mixture 21 carats fine? 

CASE II. 

555* When the quantity of one of the ingredients and the 
mean price of the mixture are given. 

Find the difference between the price of each ingredient and the 
mean price of the required mixture, as before ; then by proportion, 

As the difference of that ingredient whose quantity is given, it to 
each particular difference, so is the quantity given to the qtumliiy 
nqmr^ of each ingredient. 



\st Ans. 




^Am. 


r 8 — ->, 


2g. 




r 8— 


^Ig- 


ij^ 


yg- 


10 


11— 


02g. 
-I2g. 


.12 ^ 


2g. 




.12— 


-^Ig- 
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6. How many pounds of sugar at 10, and 15 cents a pound, 
must be mixed with 20 lbs. at 9 cents, so that the mixture may 
be worth 12 cents a pound? 

Solution. — Connecting the prices as directed, the differences 
between them and the mean, are 3 cts., 3 cts. and 5 cts. 
Then 3 cts. : 8 cts. : : 20 lbs. : to the lbs. at 10 cts. 
Also 3 cts. : 6 cts. : : 20 lbs. : " " 16 cts. 

Ans. 20 lbs. at 10 cts., and 33^ lbs. at 15 cts. 

7. How much gold of 16, 18, and 22 carats fine must be mixed 
with 10 oz. 24 carats fine, that the mixture maybe 20 carats fine ? 

8. How much wool at 20, 30, and 54 cts. a pound must be wxed 
with 95 lbs. at 60 cts. to form a mixture worth 40 cts. a poond ? 

CASE III. 

556* When the quantity to be mixed and the mean price of 
the required mixture are given. 

Mnd the difference between the price of each ingredient and the 
mean price of the required mixture, as he/ore ; then by proportion. 

As the sum of the differences is to each particular difference, so 
is the whole quantity to be mixed, to the quantity required of each 
ingredient. 

9. A grocer has raisins worth 8, 10, and 16 cents a pound : 
how m^ny of each kind may be taken to form a mixture of 113 
lbs. worth 12 cents a pound? 

Solution. — ^The sum of the differences between the prices of 

the ingredients, and the mean price, 6 cts. +4 cts. +4 cts.=sl4 cts. 

Then 14 cts. : 6 cts. : : 112 lbs. : to the lbs. at 16 cts. 

And 14 cts. : 4 cts. : : 112 lbs. : to the lbs. at 8 and 10 cts. 

Ans. 48 lbs. at 16 cts., 32 lbs. at 10 cts., and 32 lbs. at 8 cts. 

10. How much wine at 16, lY, 18, and 22 shHlings per gallon, 
may be mixed to form a mixture of 320 gals, worth 20 shillings 
per gallon ? 

11. How much water must be mixed with wine worth 9s. pei 
gal. to fill a pipe, so that the mixture may be worth Ys. per gaL ! 
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SECTION XVII. 
INVOLUTION. 



Art. 557* When any number or quantity is multipiiedialD 
iUdf, the product IS called SLpoioer. Thus, 5X5=25; 3X3X3= 
27; 2X2X2X2=16; the products 26, 27, and 16 are poweiB. 

The original number, that is, the number which being multi- 
plied into itself, produces a power, is called the root of all the 
powers of that number, because they are derived from it. 

558* Powers are divided into different orders ; as the first, 
second, third, fourth, fifth jiower, &c. They take their name from 
the number of times the given number is used as a factor, in pro- 
ducing the given power, 

Obs. 1 . The^rs^ power of a number ii laid to be the number itself. Sttietly 
speaking, it lb not a power ^ but a root. (Art &57.) 



3 yards. 



9L The second power of a number is also called 
the square; (Art. 257. Oba. 1 ;) for, if the side of a 
square is 3 yards, then the product of 3x3=9 yards, . 
will be the area of the given square. (Art. 285.) *§ 
But 3x3=9 is also the secand power of 3; hence, it >% 
b called the square, ^ 

3. The diagonal of a square is a line connecting 
two of ila opposite corners. 



4. The third power of a number is also called 
the cube; (Art. 258. Obs. 1 ;) for, if the side of a 
cube is 3 feet, then the product of 3x3x3=27 
feet, will be the solidity of the given cube. (Art. 
28G.) But 3X3X3=27 is also the third power « 
of3; hence it is called the ctt^. (Leg.VII.ll.Sch.) < 

5. The fourth power of a number is called the ' 
biqiiadrate. 



3X3=9 yards. 
3 feet 

z 



^ 



' I 



/ 



3x3x3=27 feet 



QuBST.— 557. What is a power 1 558. How are powers divided 1 From what do U»e| 
take their name ? Obs. What is said to be the first power 1 What U the ■^^i^h H pomi 
--"Ml TlMUUnlf Tbelbaithl 
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559* Powers are denoted by a small figure placed above the 
given number at the right hand. 

This figure is called the index or exponent. It shows how many 
times the given number is employed as a factor to produce the 
required power. Thus, 

The index of the Jlrst power is 1 ; but this is commonly omitted ; 
for, (2)' =2. 

The index of the second power is 2 ; 

The index of the third power is 3 ; 

The index of the Jlfih power is 5 ; <fec. That is, 
2* =2, the first power of 2 ; 
2'=2X 2, the square, or second power of 2 ; 
2*=2X2X2, the cube, or third power of 2 ; 
2*=2X 2X2X2, the biquadrate, or fourth power of 2; 
2*=2X2X2X2X2, the fifth power of 2; 
2«=2X2X2X2X2X2, the sixth power of 2; &c. 

Ex. 1. Express the square of 17, and the cube of 19. 

Ans. 11\ 19», 

Express the given powers of the following numbers : 

2. The square of 64. 7. The 2d power of 299. 

3. The cube of 43. 8. The 4th power of 785. 

4. The square of 87. . 9. The 5th power of 228. 

5. The biquadrate of 91. 10. The 8th power of 693. 

6. The 3d power of 416. 11. The 32d power of 999. 

560« The process of finding a power of a given number hg 
multiplying it into itself, is called Involution. 

561* Hence, to involve a number to any required power. 

Multiply the given number into itself, till it is taken as a factor, 
as many times as there are units in the index of the power to which 
tJie number is to be raised, (Art. 658.) 

Ob8. 1. The number of fmUtiplicatums in raising a number to any given 
power, is one less than the index of the required power. Thus, 33=3x3 ; the 
3 is taken twice as a factor, but there is bat one multiplication. 

Quest.— 550. How are power* denoted 1 What is this figure called 1 What does it 
showl What U the indei^ of the first power 1 Of the second 1 The thiidl FIAht 
MDl What is lavolutlon 1 561. Ilow is a numlier iavohwd to aay rsqabned powitrl 







1^ IfM 



(AftSD Ob.) 




1^ Wlwt m the iqure of 23 ? 

99 23=2 tew or 20+3 vnit 

Sa 23=2tefwor20+»ttrili 
69 60-h& 

49 400 -h 60 



629 -dn». And 400+120+9^529, An$, 

It will b« HCM from thu opemtion that the square of 20+3 
conUinn tTie squ&re of the first part, tix: 20X20=400, wided to 
twice the product of the two parts, vk: 20XS+WX3— 120, 
Added Ui the ^num of the laat part, vU: 3X3^9, Hence, 



fi6S* T'A* square of tht sum of t\to nvmh^s f* tqti^l to 
iqttart of the fir it pari^ added to twice the product of the t\ 
jMrt$, ajtd the equate of the last parL 

OvMh 1 - Thr^ [irodqc^t of any two facton cannot baTe more iignres tlian both 
tk/eUtm^ fjur bui one Ipm thnn both. For example, take 9, the greotfiflt nnm- 
b«r yiU\i\i Clin l»ft fiprffsHnl Ity one figure. (Art. 3^t.) And (9)^, or 9x9=Bl^ 
hnt two fi5^lT*^ thr unTnc numbcrwhich both factor* have. 99 Uthc grtatest 
numlvr which can Iw e^pitrtta by two figures ; (Art. 34 and {99^^ or MX 
99^ IM^lllj Uti* Imir figure*, the aame aa both fijctOfH have. 

Aghiin I li the »iuiiHoiit iiutnber e;ipr«flaed by one figwre, and {!)*, or 1X( 
■■1, hni tiut orie figure Lrw than both factors. 10 u the smalk^t number 
wW(?h tin bp pxprpsBetl hy two fi^wa; and (tOjC^ <»■ iOX 10=100, hoi one 
fljtum Iph thnn both facto™. Hcnj^, 

QrMHVh^O**, IToW MiHny^ mnUipllcatkiu in 1h«n In rnlBtn^ n nutuber to & ^Wbb 
pnw*rf Bowtt n fHtetbin InVfilreA? A mlt«d number 7 50^. What li thfl «qitn» n^ 
Ui*iufii of iwo hiiiMlu'ni rniihl 4i> 7 0^4. Hn^v niiiny nf^uj-eei arv ihera Ln (h« product i< 
Mjr fwo l^f ton 1 llfiw niuiy %iLm will ihfi sqi^aro qf a tnimtHr contnia T T^ CtU>a t 
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2. A sqyare rannot hnix jjiore Jignres Vuin dovdle the iium^r of iXe root or 
first jfoicer^ twr bui mis less. 

3. A cube cafuujt hare more Jigures than, tripU iks nuvidxt of {he rwt <tr ^rd 
power^ 'iior but iv^o /£ss, 

4. All powers of 1 aTB the same, viz : 1 j for, I XI XlX^, 3^.-1. 

13. What is tbe square or aecond power of 123 ? 



14. The cube of 135? 23, 

15. The square of 28S0? 24. 

16. The 4tli powor of 10? 25. 

17. Tlie 5th power of 5 ? 20. 

18. Tlie Vth power of e? 27. 

19. The athpower of 7? 28. 

20. The 8th power of 4 ? 29. 

21. The Dth power of 9'? 30. 

22. Thesquare of 2.5? 31. 



The cube of .012? 
The squtu-e of .00125 ? 
The square of 1? 
The cube of ^ ? 
The square of -H? 
The cube of i^u? 
The square of 4^? 
The square of 7^? 
TKe squEU-e of 3Sf|? 



EVOLTJTIOif. 

563. If we resolve 25 into tioo e^al factors^ viz: 6 and 5, 
each of iJiese equal factors is called a root of 25, So if we re- 
sol \e 27 into ihree equal factors, TJz : 3, 3, and 3, each factor is 
called a >ooi o/ 27 ; if we resolve 16 into /owr equalfactors, viz: 
2, 2, 2, and 2, eacb factor is called a root of 16. And^ universally, 
when a numbi^r is rc^solved into any nu?fiber of equal factorSt each 
of those factors Is said to he a root of that number. Hence, 

564* A root of a number is a factor, whicb, being multiplied 
into itself a certain number of times, will produce that number. 

Oils. Hofftx, as well us powers, are divitled into different orders. Thus, 
when a nnmber is rftgolveil bto iMio £f/tial futtnTa, eat:h of these factora is 
caUuJ the sci:fl7td or square tool; when resolved into /Aree c^a/ fadors, each 
of these fnctoTFj is called the third or CJtlfe root, &.C. Hence, 

TAc nav^ofihe rotA e:;opressei ike nuviher of equal factors into which the given 
nujtiber is lobe rcsolued. 
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364 EVOLUTION. [Sect. XVIL 

565* The 2>roccs8 of resolving nunibers into equal f acton u 
called Evolution, or the Extraction of Roots, 

Ob8. 1. Evolution is the opjwsite of involution. (Art. 560.) One is findiiig 
A jHurer of a number by multiplying it into itself; the other is finding a root by 
resolving a number into equal factors. Powers and roots are therefore correla- 
tive tenus. If one number is a poiccr of another, the latter is a root of the &fh 
mer. Thus, 27 is the cube of 3 ; and 3 is the cube root of 37. 

2. The learner will be careful to observe, that 

In subtraction^ a number is resolved into two parts ; 

In division^ a number is resolved into twofactorsg 

In evolution^ a number is resolved into equal factors. 

566* Roots are expressed in two ways ; one by the radical 
sign (y/) placed before a number ; the other by ^frajctUmal index 

placed above the number on the right hand. Tlius, -^4, or 4* 

3 X 

denotes the square or 2d root of 4 ; V2V, or 27 ^ denotes the cubs 
or 3d root of 27 ; V16, or 16' denotes the 4th root of 16. 

Obs. 1. The figure placetl over the rndical sign, denotes the rool^ or thenom- 
ber o( equal factors into which the given number is to be resolved. The figure 
for the square root is usually omitted, and simply the radical sign ^ is placed 
before the given number. Thus the s<|uurc root of 25 is written ^25. 

2. When a root is expressed by i\ fractional index, the denominator ^ like the 
figure over the radical sign, denotes the rmtt of the given number. Thus, 
(25)* denotes the scjuare n)t>t of 25 ; (27)" denotes the cube root of 27. 

3. Afra-ctional index whose numcra'.or is greater than I, is sometimes used. 
In such cases the denommattyr denotes the rnot^ and the numerator the power 
of the given number. Thus, 8* denotes the square of the cube root of 8, or 
the cube root of the squure of 8, each of which is 4. 

4. The radical sign ^, is derived from the letter r, the initial of the Latin 
rofliXy a root. 

3 1 

1. Express the cube root of 74. Ans. v <4, or 74*. 

2. The square root of 1 1 9. 5. The square root of f. 

3. The 4th root of 231. 6. The cube root of -J. 

4. The 9th root of 685. 7. The 4th root of if. 

8. Express the 3d power of the 4th root of 6. Ans, 6*. 

9. Express the 2d power of the 3d root of 81. 

.QuKST.— 505. What is evolation ? Oha. Of whul is it the opposite? Into what ■IS 
nninbers resolved in subtmciion? In division? In evolution? 566. How nwBy WK§k 
us roots expressed ? Whst are they ? Ohg. What does the figun OfW tbs lllllwl <■ 
tenoce? What the deDomixiator of the fiacUonal index 1 ' 
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- 567 • A number which can be resolyed into equal factors, or 
whose root can be exactly extracted, is called a perfect power, and 
its root is called a rational number. Thus, 16, 25, 27, &c., are 
perfept powers, and their roots 4, 5, 3, are rational numbers. 

568« A number, which cannot be resolved into equal factors, 
or whose root cannot be exactly extracted, is called an imperfect 
power ; and its root is called a Surd, or irrational number. Thus, 
15, 17, 45, &c., are imperfect powers, and their roots 3,8+ *, 4.1+ ; 
6.7+, <&c., are surds;' for their roots cannot be exactly extracted. 

Obs. a number may be a perfect power of one degree and an imperfect 
power of another degree. Thus, 16 is a perfect power of the second degree, 

. but an imperfect power of the third degree ; that is, it is a peifeQt square but 
not a perfect cvhe. Indeed numbers are seldom perfect powers of more than 
one degree. 16 is a perfect power of the 2d and 4th degrees ; 64 is a perfect 

• power of the 2d, 3d and 6th degrees. 

569* Every root, as well as power of 1, is 1. (Art. 662. Obs. 4.) 
Thus, (1)«, (1)», (l)S and y/\, V\, ^1, &c., are all equal. 

PROPERTIES OP SQUARES AND CUBES. 

5 TO* The properties of numbers in general, have already beea 
given. The following pertain to square and cubic numbers. 

1. The product of any two ot more square numbers, is a souare; and the 
product of any two or more cubic numbers, is a cube. Thus S X3 =36, the 
square of 6; and 2 X3 =216, is the cube of 6. 

2. If a square number is divided by a square, the quotient will be a square. 
Thus, 144+9=16, which is the square of 4. 

3. If a square number is either muUiplied or divided hj a number that is not 
a square, neither the product nor quotient will be a square. 

4. If you double the number of times a number is tedLen as a factor, it will 
not produce double the product, but the square of it. Thus, 3x3=9, axid 3X3 
X3X3=81, and not la 

5. The product oitwo different prime numbers cannot be a square, 

6. The product of no two different numbers, which are prime *0each ciker^ 
will make a square, unless each of those numbers is a square. 

7. The square and cube of an even number are even ; and the square and 
cube of an odd number are odd. (Art. 161. Prop. 6, 10.) Hence, 

QuB8T.-^567. What is a perfect power? What is a rationai numi)er 1 568. An imper- 
fbjBt power 1 A *«<^ t Ob». Are nambers ever perfect powers of one degree and imperfect 
icTew -peel MB. WlMlew all rooto and powers oT 11 



♦ •* 
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8L The square at cube root of an erxn number, is eren ; and the a^puure « 
cube Tf>ot of an odd number, ia odd. 

9. ETcry square number necessarily «7k25 with one of these figures, 1, 4, 5 

6, 9 ; or with an even number of ciphers preceded by one of these figures 

10. No number is a square that ends in 2, 3, 7, or 8. 

11. A cubic number may end in any of the natoial numbers, 1, 2, 3, 4, 5, 6^ 

7, 8, 9, or 0. 

12. All the powers of any number, ending in 5, will also end in 5; and if 
a number ends in 6, all its powers will end in 6. 

13. Every square number is divisible by 3, and also by 4, or becomes so 
when dimitUsked by unity. Thus, 4, 9, 16, 25, &c., are all divisible by 3, and 
by 4, or become so when diminished by 1. 

14. Every square number is divisible also by 5, or becomes so when increased 
or diminished by unity. Thu9, 3G — 1, and 494-1, are divisible by 5. 

15. Any even square number is divisible by 4. 

16. An odd square number, divided by 4, leaves a remainder of 1. 

17. Every odd square number, decreased by unity, is divisible by 8. 

18. Every number is either a square, or is divisible into tioo, or ihree^ or fnur 
■qaares. Thus 30 is equal to 25+4+1 ; 33=16+-16+1 ; 63=49+9+4+1. 

19. The product of the sum and difference of two numbers, is equal to the 
difference of their squares. Thus, (5+3)X(5— 3)=16 ; also 52— 3s=16. 

20. If two numbers are such, that their squares, when added together, form 
a square, the product of these two numbers is divisible by 6. Thus, 3 and 4, 
the sum of whose squares, 9+16=23, is a square number, and their product 
12, is divisible by 6. Hence, 

21. To find two numbers, the sum of whose squares shall be a square number. 

Take any two numbers and multiply them together; the double of their prod- 
uct will be one of the numbers sought , and the difference of their squares will be 
the other. Thus, take any two numbers, as 2 and 3 ; the double of their prod- 
act is 12, and the difference of their squares is 5; now 122+52=169, the 
■quare of 13. 

22. When two numbers are such, that the difference of their squares is a 
square number ; the sum and difference of these numbers are themselves square 
numbers, or the double of square numbers. Thus, 8 and 1 give for the dif- 
ference of their squares 36 ; and 18, the sum of these numbers, is the double 
of 9, which is a square number, and 2, their difference, is the double of 1, which 
is also a sq.uarc number. 

23. If two numbers, the difference of which is 2, be multiplied together, their 
product increased by unity, will be the square of the irUermediate number. 

24. The sum or differetvx of two numbers, vnll measure the difference of 
their squares. 

25. The sum of two numbers, differing by unity, is equal to the difference 
of their squares. 

26. The sum of two numbers will measure the sum of their cubes i and the 
diffiprenee of two numbers will meaatize the difference of their cubes. 
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27. If a square measures a square, or a cube a cabe, the root will altoMccf^ 
ure the root. 

2H. If one number is priine to another, its square, cube, &c.^will aiso be 
prime to it. 

29. The difference between an integral cuie and its root^ is always divisi- 
ble by 6. 

30. If any series of numbers beginning from I, be in continued geometrical 
proportion, the 3d, 5th, 7th, &c., will be squares j the 4th, 7th, lOth, Ac, 
:ubes ; and the 7th will be both a square and a cube. Thus, in the series, 
1, 2, 4, 8, 16, 32, 64, &€., the 3d, 5th, and 7th terms are squares; the 4th and 
7th are cubes; and the 7th is both a square and a cube. 



EXTRACTION OP THE SQUARE ROOT. 

571* To extract the square root, is to resolve a given member 
into tvx> eqyxil fcLctors ; or, to find a number which being multiplied 
into itself, will produce the given numbex, (Art. 564. Obs.) 

Ex. 1. What is the square root of 36 ? 

Solution. — Resolving the given number into two equal fiEu:tor8» 
we have 36=6 X 6. Ans. The square root of 36 is 6. 

• 2. What is the length of one side of a square field which con- 
tains 529 square rods ? 

Operation, Since we may not see what the root of 529 

529(23 is at once, we will separate it into two periods 
4 by placing a point over the 9 and another over 

43)129 the 5. Kow the greatest square in 5, the left 

129 hand period, is 4, the root of which is 2. Plac- 

ing the 2 on the right of the number, we sub- 
tract its square from the period 5, and to the right of the re- 
mainder bring down the next period. We then double the 2, the 
part of the root already found, and, placing it on the left of the 
dividend for a partial divisor, we perceive it is contained in the 
dividend, omitting its right hand figure, 3 times. Placing the 3 
on the right of the root, also on the right of the partial divisor, 
we multiply the divisor thus completed by 3, and subtr^^t the 
product from the dividend. The answer is 23 rods. 

Qt7B8T.— 571. What is It to extract the square root of a number? 
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NoU. — Since the root tt t» contain 2 fi^^vres, the 2 cteads im tens pboe. 
hence the first part of the root iband U properlj 20; which \mD% dinIM, 
ghrcfl 40 ior the diTiaor. For convenience we oohK the cipher «bi die nght* 
ami to Gompeniatc for this, we omit tha right hand figure of the dmdead. 
This is the same as dividing both the diHwr and dividend bj lOt, and th eiefai 
does not alter the quotient. (Art. 140.) 

6 7 3* Hence, we derive the foUowing genend 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into periods of two figures eaek, hf 
placing a point over the unite figures, then over every second fig- 
ure towards the left in whole numbers, and over e v er y seomsd figure 
towards the right in decimals, 

II. Find the greatest square number in the first or left hand 
period, and place its root on tlie right of the number for the first 
figure in the root. Subtract the square of this figure of the root 
frofn the period umlcr consideration ; and to the right of the re- 
mainder bring down the next period for a dividend, 

III. Double the root just found and place it on the left ef the 
dividend for a partial divisor ; find how many times it is contained 
in the dividend, omitting its right hand figure ; place the quotient 
on the right of the root, also on the right of the partial divisor; 
multiply the divisor thus completed by the figure last placed in the 
root ; suhhuct the product from the dividend, and to the remainder 
bring down the next period for a new dividend, 

IV. Double the root already found for a new partial divisor, di- 
vide, <kc,, as before, and thus continue the operation till the root of 
all the periods is extracted. 

If there is a remainder after all the periods are brought down, 
the operation may be continued by annexing periods of ciphers. 

Proof. — Multiply the root into itself; and if the product is 
equal to the given number, the work is right, (Art. 664.) 

573* Denumstration. — Take any number as that in the last example ; then 
separating it into parts, 529=500-|-29. Now the greatest square in 500 lb 400, 
the rodt of which is 20, with a remainder of 100 ; consequently, the first part of 

OnsflT.— 673. What is the first step in extracting the square root ? The second f Thinll 
^^'^Jt 7 When there is a remaVnder, ^ow v«<«ft«^'V "^«« ^» ^8» in^^tA issra. ^amvedl I 
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the root must be 20, and the true remainder is l00-|-29, or 129. And since 
there are three figures in the given number, there must be two figures in the 
root; (Art. 562. Obs. 2 ;). but the square of the sum of two numbers, is equal 
to the square of the first part added to twice the product of the two parts and 
the square of the last part; it follows therefore that the remainder 129, must 
be twice the product of 20 into the part of the root still to be found, together 
with the square of that part. (Art. 568.) Now dividing 129 by 40 the double 
of SO, the quotient is 3, which being added to 40 makes 43 ; finally, multiply- 
ing 43 by 3, the product is 129, which is manifestly twice the product of 20 
into 3, together with the square of 3. In the same manner the operation may 
be proved in every case. (For illustration of this rule by geometrical figures, 
see Practical Arithmetic, p. 318.) 

1. The reason for separating the given numbers into periods of two figures - 
each, is that a square number can not have more figures than double the num- 
ber of figurae in the root, nor but one less. It. also shows how many figures the 
root will contain, and thus enables us to find part of it at a time. (Art. 562. 
Obs. 2.) . .' 

2. The reason for doubling that part of the root already found for a divisor, 
is because the remainder is double the product of the first part of the root into 
the second part, together with the square of the second part. 

3. In dividing, the right hand figure of the dividend is omitted, because the 
cipher on the right of the divisor being omitted, the quotient would be 10 
times t4)o large for the next figure in the root. (Arts. 130, 146.) 

4. The last figure of the root is placed on the right of the divisor simply for 
convenience in multiplying it into itself. 

Obs. 1. The product of the divisor completed into the figure last placed in 
the root, cannot exceed the dividend. Hence, in finding the figure to be placed 
innlhe root, some allowance must be made for carrying , when the product of 
this figure into itseU exceeds 9. 

2. If the right hand period of decimals is deficient, it must be completed by 
annexing a cipher to it. 

3. There will always be as many decimal figures in the root, as there are 
periods of decimals in the given number. 

574* The square root of a common fraction is found by ex- 
trajcting the root of the numerator and denominator. 

A mixed number should be reduced to an improper fraction. 
When either the numerator or denominator of a common fraction 
is not a perfect square, the fraction may be reduced to a decimal, 
and the approximate root be found as above. 

Qdbbt.— 573. Dem. Why do we separate the given number into periods of two figures 
each ? Why double the root thus found for a divisor ? Why omit the right hand figure 
of the dividend ? Why place the last figure of the root on the right of the divisor 1 Obt 
How many decimal figures wilt there be in the root? 574. How is the square root of a 
1 firaction found ? Of a mixed numberl 
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34. (Uqoind the aqoan root of 36i5 to dfevee %«RS ii ^ 
fwit. udbw. I9.IQ49T3174. 

d.*;. R^^{nirf^ the square root of 2 to twelTe %aresw 

3^, fi«^uirerl the square root of 3 to seventeen ^iires. 

APPLICATIONS OF THE SiirARE ROOT. 

57A« A iriamffU is a figure which has three sides and Ares 
nnf/lfM. Wh#m one of the sides of a triaiigle is perpendicular to 
anothfif nirlft, the angle between them is called a right-angle, 

c 

57 7 • A riffht-angled triangle is .p 
trianglo which has a right-angle. 

TIhi si<lo oppTMite the right-angle is 
CAtl(i<l tho hyjHtthenuse, and the other 
two nidcM, tho 6aM and perpendicular. 
Tho trinnglo AHC is right-angled at B^ 
ind the sidu liC is the hjpothenuse. 
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578* The square described on the hypothenme of a right- 
angled triangle, is equal to the sum of the squares described on 
the other two sides. (Thomson's Legendre, B. IV. 11, Euc. I. 47.) 

The truth of this principle may be seen fiom the following geometrical iUut- 
Iration. Thus, 

Let the base AB of the right- 
angled triangle ABC he 4 feet, 
the perpendicular AC, be 3 feet ; 
then will the squares described 
on the base AB, and the per- 
pendicular AC, contain as many 
square feet as the square de- 
scribed on the hypothenuse BC. 
Now (4)2-K3)«=25 sq.ft.; and 
the square described on BC also 
contains 35 sq. ft. Hence, the 
square described on the hypotke- 
wise of any right-angled trian- 
glCf is equal to the sum of the 
squares described on the other two 
sides, 

Obs. Since the square of the hypothenuse BC, is 25, it follows that the 
^-25, or 5, must be the h3rpothenuse itself. Hence, 

579* When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the hose to the sqtuire of the perpendicular, 
and the square root of the sum vnll he the hypothenuse. 

Thus, in the right-angled triangle ABC, if the base is 4 and 
the perpendicular 3, then (4)* +(3)* =25, and ^25=5, the hypo- 
thenuse. 

5 SO* When the hypothenuse and base are given, to find the 
perpendicular. 

From the square of the hypothenuse subtract the square of the 
base, and the square root of the remainder will be the perpendicular. 

Quest.— 576. What is a triangle 1 What is a right-angle 1 577. What is a right- 
angled triangle ? What is the side opposite the right-angle called 1 What are the other 
two sides called 1 578. What is the square described on the hypothenuse equal tol 

579. When the base and perpendicular are given, how is the hypothenuse found? 

580. When the hypothenuse and base are given, how is the perpendicular Ibond? 

16* 
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Thus, if the hypothennse is 6 and the base 4, then (6)' — (4)' 
=9, and ^/9=3, the perpendicular. 

581* When the hypothenuse and the perpendicular are givea 
to find the base. 

From the square of the hypothenuse suhtrtict the square of the per 
pendicular, and the square root of the remainder will be the base. 

Thus, if the hypothenuse is 5 and the perpendicular 3, then 
(5)*— (3)* = 16, and \/16=4, the base. 

Obs. 1. From the preceding principles it is manifest that the area of a sqnon 
may be found by dividing the square of its diagonal by 2. (Arts. !^, 578.) 

2. The areas of all similar figures are to each other as the squares of their 
homologous sides, or their like dimensions. (Leg. IV. 25, 27. V. 10.) Hence, 

The sum of the areas oi equilateral or other similar triangles, also of similar 
polygons, circles and semicircles described on the base and perpendicular of a 
right-angled triangle, is equal to the area of a simUar figure described on the 
hypothenuse. 

3. The square of a simple ratio is called a duplicate ratio; the cubeof asimr 
pie ratio, a triplicale ratio. 

The ratio of the square roots of two numbers is called a sub^uplicate rflHo; 
that of the cube roots, a sub4riplicale ratio. 

Ex. 1. If a street is 28 feet wide, and the height of a tower is 
96 feet, how long must a rope be to reach from the top of the 
tower to the opposite side of the street ? 

Solution,— (96)^ +{28y = 10000, and \/10000=100 ft. Ans, 

2. A ladder 40 feet long being placed at the opposite side of a 
street 24 feet wide, just reached the top of a house : how high 
was the house ? 

3. Two ships, one sailing Y miles, the other 12 miles an hour, 
spoke each other at sea ; one was gomg due east, the other due 
south : how far apart were they at the expiration of 12 hours ? 

4. What is the length of the side of a square farm which con- 
tains 360 acres ; and how far apart are its opposite comers ? 

582* A mean proportional between two numbers is equal to 
the square root of their product. (Arts. 494, 498. Obs. 2.) 

Qviyr^— <80. Wben tlie hypothenuse and perpendieolar are gWen, how is the bass 
1 
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5. Find a mean proportional between 2 and 8. 
Solution. — 8X2=16; and \/16=4. Am, 

Find a mean proportional between the following numbers : 

6. 4 and 25. 10. 121 and 36. 14. ^ and if. 

7. 9 and 36. 11. 196 and 144. 15. if and ^. 

8. 16 and 81. 12. 2.56 and 49. 16. H and -Hf. 

9. 64 and 25. . 13. 6.25 and 729. 17. |f and W. 

583* To find the side of a square equal in area to any given 
9ur/ace, 

Extract the' square root of the given area, and it will he the side 
of the sqtuire sought, 

Obs. When it is required to find the dimensions of a rectangular field, equal 
in area to a given surface, and whose length is double, triple, or quadruple, 
&c.» of its breadth, the square root of i, |, i, of the given surface, will be the 
vndth; and this being doubled^ tripled, or quadrujiled, as the case may be, 
will be the length, 

18. What is the side of a squaref equal in area to a rectangular 
field 81 rods long, and 49 rods wide ? 

19. What is the side of a square equal in area to a triangular 
field which contains 160 acres f 

20. What is the side of a square equal in area to a circular 
field which contains 640 acres ? 

• 21.^ What are the length and breadth of a rectangular field 
which contains 480 acres, and whose length is triple its breadth ? 

22. A general arranged 10952 soldiers, so that the number in 
rank was double the file : how many were there in each ? 

584* When the sum of two numbers and the difference of 
their sqtuires are given, to find the numbers. 

Divide the difference of their sqtuires hy the sum of the numbers, 
and the quotient will he their difference; then proceed as in 
Art. 155. 

23. The sum of two numbers is 42, and the difference of their 
squares is 756 : what are the numbers ? Ans. 12 and 30. 

24. The sum of two numbers is 65, and the difference of their 
squares is 975 : what are the numbers ? 
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S8S* When the iifinmci of two nambm naABiUfinm 
ef their •giMDvt mre giTen, to find the nninben. 

DiwitU the difereme$ of the squarti hjf the difference qf the 
wmmAere, amd the fuotiemi will he their turn; then proceed «t 
im Alt. 155. 

S5. The difemee of two munhen is 89, and the diflfarenoe of 
* ■qnaiVft is 1805 : what are the nnmbas } 



EXTRACTION OP THE CUBB ROOT. 

S86« l\k extract the cube root, ie to reeolwee^^fiwemnrnmheruUe 
Ane eqmal faetore ; or, to fimd a nwmber which heimg muMplM 
m$o iiedf twice, will produce the given nmmiber. (Alt. 564.) 

Xz. 1. Whattt the cube root of 64t 

AofvlMNi.— Beedlving the given nunben into three equal &e- 
tfln^ we have 64=4X4X4. u4iu. 4. 
2. What is the enbe root of 12167 ? 

OperatUm. We first separate the 

GM.L cbi.n. *1216f(23 given number into two pe- 

Istterm 2_ 4X2 = 8 nods, by placing a point 

2d " 4_ 1200 diTtoor.) 4167 over the units' figure, then 

8d " 63 1389X3= 4167 over thousands. This shows 

us that the root must have 
two figures, (Art. 562. Obs. 3,) and thus enables us to find part 
of it at a time. 

Beginning with the left hand period, we find the greatest cube 
in 12 is 8, the root of which is 2. Place the 2 -on the right of 
the given number for the first part of the root, and also in CoL L 
on the left of the number. Multiplying the 2 into itself, write the 
product 4 in Col. IX. ; and multiplying 4 by 2, subtract its product 
from the period, and to the right of the remainder bring down the 
next period for a dividend. Then adding 2, the first figure of the 
root, to the first term of CoL I., and multiplying the sum by % 
we add the product 8 to the 1st term of Col. II , and to this sum 

Qusrr.~908. What Ss It to cxtnet the cube root 1 ^ 
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annex two ciphers, for a divisor ; also add 2, the first figure of 
the root, to the 2d term of Col. I. Finding the divisor is con- 
tained in the dividend 3 times, we place the 3 in the root, also on 
the right of the 3d term of Col. I. Then multiply the 3d term 
thus increased, by 3, the figure last placed in the root, and add 
the product to the divisor. Finally, we multiply this sum by 3, 
und subtract the product from the dividend. Am. 23. 

587* Hence, we derive the following general 

RULE FOR EXTRACTING THE CUBE ROOT. 

I. Separate the piven number into periods of three figures each, 
placing a point over units, then over every third figure towards the 
left in whole numbers, and over every third figure towards the 
right in decimals. 

II. Find the greatest cube in the first period on the left hand ; 
plaice its root on the right of the number for the first figure of the 
root, and also in Col. I. on the left of the number. Then multi* 
plying this figure into itself, set the product for the first term in 
Col. II. ; and multiplying this term by the same figure again, sub- 
tract this product from the period, and to the remainder bringdown 
the next period for a dividend. 

III. Adding the figure placed in the root to the first term in 
Col. I., multiply the sum by the same figure, add the product to the 
first term in Col. II., and to this sum annex two ciphers, for a di- 
visor ; also add the figure of the root to the second term of CoL I, 

IV. Find how many times the divisor is contained in the divi- 
dend, and place the result in the root, and also on the right of the 
third term of Col. I. Next multiply the third term thus increased by 
the figure last placed in the root, and add the product to the divisor ; 
then multiply this sum by the same figure, and subtrax^t the product 
from the dividend. To the remainder bring doion the next period 
for a new dividend, 

V. Find a new divisor in the same manner that the last divisor 
was found, then divide, dc, as before ; thus continue the operation 
till the root of all the periods is found. 

auK8T.--587. What is the first step in extracting the cube rooti The Mcondl Thirdi 
AmhUi 1 Fifth 1 How is the cube root proved 1 
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Proot. — Multiply the root into itself twice, and if the last prod- 
Met is equal to the given number^ the work is right, 

Obs. ]. When there if a remainder, periods of ciphers may be added, ai in 
tqnararoot 

S. If the right hand period of decimals is deficient, this defidencj most be 
supplied by ciphers. The root must contain as many decimals as there are 
periods of decimals in the given number. 

689* Demonstration.— T\iM rule depends upon the principle that Hit cube 
of the sum of two numbcm is equal to the cube of the first part, added to 3 
times the square of the first part into the last part, added to 3 times the firrt 
part into the square of the lust, added to the cube of the last part. Take any 
number, as 23; we have 23=20-|-3. 

Then (23)8=(30)>+(3xa>«X3)-K3x20x3a)-|-33= 12167. 

Or, (23)3=.H00O+3GO0-|-54O-|-27= 12107. 

Afler subtracting the greatest culie from the left hand period, it is plain the 
remainder must contain 3 times the square of the first part of the root into the 
last part, &c. Hence, if we divide the remainder by 3 times the square of the 
first part of the root, the quotient will be the last part But it will be seen 
that the divisor is 3 times the square of the first part of the root, consequently 
the quotient must be the lost part of the root required. 

1. The reason for separating the given number into periods of three figures^ 
is that the cube of a number can not have more figures than tripiU the number 
of figures in the root, nor but tieo less. It also shows how many figures the root 
will contain, and thus enables us to find part of it at a time. (Art. 562. Obs. 3.) 

2. The reason for annexing 2 ciphers to the divisor is (manifestly) because 
the first figure of the root, of which the divisor is 3 times the square, stands in 
tens' place. 

3. Placing the last figure of the root on the right of the 3d term in Col. I., 
then multiplying it by this figure, and adding the product to the divisor, and 
this sum being multiplied by the figure last placed in the root, the product will 
evidently be 3 times the square of the first part of the root into the last part, 
together with 3 times the first into the square of the last part, and the cube 
of the last part. In a similar manner the operation may be illustrated in all 
other cases. 

Note. — The preceding method of extracting the cube root was discovered by 
the late Mr. Homer of Bath, England, and is often called Homer's Method. 
(For the common mQ]thod, and its demonstration by cubical blocks, see Practi- 
cal Arithmetic, p. 325.) 

Quest.— 06». When there is a remainder, how proeeed ? When the right hand perio4 
of decimals is deficient, what must bo done ? How many decimals most the root contain f 
SB8. Why sepanie the given number into periods of three figures 1 Why annex twt 
eipben to the right of the lUvlsor 1 
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58d. The cube root of a common frcKihn is fimnd ij •x- 
tracting the root of its . numerate^ and denoiniaator, or by fitsi 
reducing it to a decimal. ■ . " *■ * 

A mixed number should be reduced to an improper fracti<m, or 
the fractional part io a decimal. 

3. Required the cube root of 78314.6. . 
Operation, 



Ck)l.I. 


Coi.n. 78314.600(42.78+. 


1st term 4 


16X4 = 64 


2d " 8 


4800, 1st divisor ) 14314 


8d " 122 


6044X2 = 10088 


4th " 124 


629200, 2d -divisor) 4226600 


5th " 1267 


538069X7 = 3766483 


6th " 1274 


54698700, 3d divisor) 460117000 


7th " 12818 


54801244X8 = 438409952 



590* When the root is required to man/ places of decimals^ 
the operation may be contracted in the following manner. 

J^irst find one more than half the number of decimal figwrea re^ 
quired. For a new divisor, take as many figures plus one on the 
left of the last term in Col. IT, as remain to be found in the root; 
and for a dividend retain one more figure on the left of the re- 
mainder than tlie divisor has ; then proceed cw in the contraction 
of division of decimals. (Art. 333.) 

Required the cube root of the following numbers : 

4. 91125. 8. 10218313. 12. 37. 16. +Ji. 

5. 140608. 9. 11543.176. 13. 6. 17. ffH- 

6. 671787. 10. 20.670824. 14. 376. 18. 44f. 

7. 2515466. 11. .241804367. 15. 575. 19. 49-^ 

20. What is the cube root of 2 to eight decimals ? 

21. What is the cube root of -^ to eleven decimals ? 

22. What is the side of a cubical mo\md which contains 314432 

solid feet ? 

Obs. Similar tolids are to each other as the cubes of their homobgoiM 
ddes, or like dimensions. (Leg. YII. 20, VIII. 11. Cor.) Hence, 

dVKur.SSO. How find the cabe root of a common fhiction 1 Of a mixed number 1 
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691 • To find tbe side of a cube whose solidity shall be doo' 
ble, triple, dtc, that of a cube whose side is given. 

Cube the given side, multiply it by the given proportion, and the 
euhe root of the product will be the side of the cube required, 

23. Wliat is the side of a cubical bin which contains 8 times as 
many solid feet as one whose side is 4 feet ? Ane. 8 ft. 

24. What is tlic side of a cubical block which contains 4 times 
as many solid yards as one whose side is 6 feet ? 

25. If a ball inches in diameter weighs 32 lbs., what is the 
weight of a ball whose diameter is 3 inches ? 

20. If a globe 4 ft. in diameter weighs 900 lbs., what is the 
weight of a globe 3 ft. in diameter? 

692* To find two mean proportionals between two given 
numbers. 

Divide the greater number by the le$$, and extract the cube root 
of the quotient. Multiply the root thus found by the least of the 
given numbers, and the product will be the least proportional sought; 
then multiply the least mean proportional by tJie same root, and this 
product will be the greater mean proportional required, ■ 

Find two mean proportionals between the following numbers : 

27. 8 and 210. 29. 12 and 1600. 31. 71 and 15336. 

28. 64 and 512. 30. 40 and 2560. 32. 83 and 00507. 

EXTRACTION OP ROOTS OF HIGHER ORDERS. 

693* When the index denoting the root to be extracted is a 
composite number. 

First extract the root denoted by one of the prime factors of the 
given index ; then of this root extrtut the root denoted by another 
prime factor, and so on. Thus, 

For the 4th root, extract the square root twice. 
For the 0th root, extract the cube root of the square root. 
For the 8th root, extract the square root three times. 
For the 27 th root, extract the cube root three times. 
1. What is the 4t\\ root oi a\n Ans. 8. 
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2. What is the 8th root of 256 ? 

3. The 4th root of 65536 ? 

4. The 4th root of 19987173376 ? 
6. The 6th root of 46656 ? 

6. The 6th root of 308916776 ? 

7. The 8th root of 390625 ? 

8. The 9th root of 40353607 ? 

9. llie 18th root of 387420489 ? 

10. The 27th root of 134217728 ? > 

594* When the index denoting the root is not a composite 
number, we have the following general 

RULE FOR EXTRACTING ALL ROOTS. 

1. Point off the number into periods of as many figures each, as 
there are units in the given index, commencing with the units figure^ 

11. Find the first figure of the root, and subtract its jmom' from 
the left hand period ; then to the right of the remainder*hring dovm 
the first figure in the next period for a dividend, 

III. Involve the root to the power next inferior to that of the index 
of the required root, and multiply it by the index itself, for a divisor, 

IV. Find hoto many times the divisor is. contakted in the divi- 
dend, and the quotient will be the next figure of the root, 

V. Involve the whole root to the power denoted by the index of 
the required root, and subtract it from the two left hand periods of 
the given number. 

VI. Finally, bring down the first figure of the next period to the 
remainder, for a new dividend, and find a new divisor as before. 
Thus proceed till the whole root is extracted, 

Obs. 1. The reason of this rule may be illustrated in the same planner as 
that for the extraction of the Square and Cube Roots. 

2. The jrroof of all roots is by involution, 

3. Any root whatever may be extracted by an extension of the principle ap- 
plied to the extraction of the cube root. In this general application of the 
principle, the given number must be divided into periods, each consisting of as 
many figures as there are units in the index of the required root, and the num- 
ber of columns employed will be one less than there are units in the given in- 
dex. The operation then proceeds exactly as in the extraction of the cube 
root \ and if there beta remainder, a like contraction is admiaAIe. 
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11. lUquired the 5th root of 35184372088882. 

Operation. 
35184372088832(512 Jn$. 
812g 
5<X 5=3125 ) SdU 

51 '=84 5025251 
51 < X 5=33820005) 68184698 

512* =85184372088882 

12. Required the 5th root Of 95-A-. 

13. Required the 7th root of 2103580000000000000. ^ 

l^Bie. — The preceding method in moft of the pradloftl eases, gives periu^pi 
•s easy soli^ions, as the nature of the case will admit. But when roots of a 
▼eiy high order are required, the process may he shortened by the following * 

APPROXIMATE RULE. 

5d5» Call the index of the given power u ; and find by trial 
a number nearly equal to the required root, and call it the anunud 
root. Raise the assumed root to the power whose index is n. Then, 

As Ti+1 timss this power, added to n — 1 times the given number, 
is to n — 1 times the same power added to n+1 times the given num- 
ber, so is the assumed root to the true root nearly. 

The number thus found may be employed as a new assumed root, 
and the operation repeated to find a result still nearer the true root. 

14. Required the 365th root of 1.06. 

Solution, — Take 1 for the assumed root, tlie 365th power of 
which is 1 ; and w being 365, we have «-f 1=366, and n — 1= 
364. Then proceed in the following manner : 
1X366=366 1X364=364 

1.06X364= 385.84 1.06X366= 387.96 

As 751.84 : 761.96 : : 1 : Ans. 

Ans. 1.0001596. 

15. The 7th root of 2 ? 17. The 12th root of 1.06 ? 

16. The 9th root of 2 ? 18. The 100th root of 100 ? 

* n&ttnn*8 Mati<««»«*t<«l Tracts ; also Bon^ycastle^s Arithmetle. 
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SECTION XVIII 
PROGRESSION. 

Art. 596* When there is a series of numbers such, that the 
ratios of the first to the second, of the second to the third, <fec., are 
all equal, the numbers are said to be in Continued Proportion, or 
Progression, Progression is commonly divided into arithmetical 
and geometrical. 

Note. — The terms arithmetical and geometrical are used simply to didin- 
guisk the differcTU tlnds of progression. They both belong equally to arith- 
metic and geometry. 

ARITHMETICAL PROGRESSION. 

597* Numbers which increase or decrease by a common differ- 
ence, are in arithmetical progresK^Jn. (Art. 474. Obs.) 

Obs. I. Arithmetical progression is sometimes called progression in/ difference, 
or equidifferent series. 

2. When the numbers increase j the series is called ascending; as, 3, 5, 7, 9, 
11, &c. When they decrease^ the series is called descending ; as, 11, 9, 7, 5, &c. 

598* When four numbers are in arithmetical progression the 
sum of t/ie extremes is equal to the sum of the means. 

Thus, if 5—3=9—7, then will 5-f 7=3-f 9. 

Again, if three numbers are in arithmetical progression, the sum 
of the extremes is double the mean. 

Thus, if 9—6=6—3, then will 9+3=6+6. 

599* In any arithmetical progression, the simi of the two ex- 
tremes is equal to the sum of any other two terms equally distant 
from the extremes, or equal to double the middle term, when the 
number of terras is odd. Thus, in the series 1, 3, 5, 7, 9, it is 
obvious that 1+9=3+7=5 +5. 

-600* In an ascending series, each succeeding term is found 
by adding the common difference to the preceding term. Thus, 
if the first term is 3, and the common difference 2, the series is 
8, 5, 7, 9, 11, 13, 16, 17, 19, 21, <fec. 
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In a descending series, each sucoeeding term b found by sob* 
tracting the common difference from the preceding tenn. Thus, 
if the first term is 15» and the common difference 2, the series is 
1«, 13, 11,9, 7, Ac. 

601» In arithmetical progression there are fi^e partt to bs 
considered, vis : ihe.fint term^ the Uut term, the number of temi, 
ike common difertnee, and the eum of all ike terms. These parti 
have such a relation to each other* that if any three of them sra 
giTen, the other two may he easily found. 

COS* If the sum of the two extremes of an arithmetical pro- 
gression is multiplied by the number of the terms, t&e prodnot 
will be double the sum of all the terms in the series. 

Take the series 2, 4, 6, 8, 10, 12. 

The same inverted 12, 10, 8, 6, 4, 2 . 

The sums of the terms are 14, 14, 14, 14, 14, 14. 

Thus, the sum of all the termtf in the double series, is equal to 
thesumof the extremes n^Molsef as many times as there are terms; 
that is, the sum of the double series is equal to 12+2 multiplied 
by 0. But this is twice the sum of the single series. Hence, 

603* To find the sum of all the terms, when the extremes 
and the number of terms are given. 

Multiply half the sum of the extremes by the number of termt, 
and the product will be the sum of the given series. 

Obs. The reason of this process is manifest from the preceding iUustntion. 

Ex. 1. The extremes of a series are 3 and 25, and the number 
of terms is 12 : what is the sum of all the terms ? Ans. 168. 

2. What is the sum of the natural series of numbers, 1, 2, 8, 
4, 5, (fee. up to 100 ? 

3. How many strokes does a common clock strike in 12 hours? 

604* To find the common difference, when the extremes and 
the number of terms are given. 

Divide the difference of the extremes by the number of terms lest 
1, and the quotient will be the common difference required, 

Ob8. The truth of this rule is manifest fit>m Ait. 602. 
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4. The extremes are 5 and 56, and the number of terms is 18 : 
what is the common difference ? Ans. 3. 

5. If the extremes are 3 and 300, and the number of terms 10, 
what is the common difference ? 

605« To find the number of terms, when the extremes and 
common difference are given. 

Divide the difference of the extremes by the common difference, and 
the quotient increased by 1 will be the number of terms. 

Obs. The truth of this principle is manifest from the manner in which the 
successiYe terms of a series are formed. (Art. 600.) 

6. If the extremes are 6 and 470, and the common difference 
IS 8, what is the number of terms ? Ans. 59. 

7. If the extremes are 500 and 70, and the common difference 
is 10, what is the number of terms ? 

606* When the sum of the series, the number of terms, and 
one of the extremes are given, to find the other extreme. 

Divide twice the sum of the series by the number of terms, and 
from the quotient take the given extreme. 

Obs. The recLSon of this rule is manifest from Art. 602. 

8. If the sum of a series is 576, the number of terms 24, and 
the first term 1, what is the last term ? Ans. 47. 

9. If the sum of a series is 1275, the number of terms 50, and 
the greater extreme A*l\, what is the less extreme ? 

607* To find any given term, when the first term and the 
common difference are given. 

Multiply the common difference by one less than the number of 
terms required ; then if the series be ascending, add the product to 
the first term ; but if it be descending, subtract it. 

Obs. The reason of this rule may be seen from the manner in which the 
succeeding terms of a series are fi)rmed. (Art. 600.) 

10. If the first term of an ascending series is 7, and the common 
difference 3, what is the 41st term? Ans. 127. 

11. If the first term of a descending series is 100, and the com- 
mon difference li, what is the 54th term ? 
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12. If the first term of an ascending series is 1, and the cant' 
mon difference 5, what is the 100th term? 

608* To find any given number of arithmetical means, when 
the extremes are given. 

Subtract the less extreme from the greater, and divide the re- 
mainder by 1 more than the number of means required ; the quo- 
tient will be the common 4ifferenee, which being continually added 
to the less extreme, or subtracted from the greater extreme, wiU give 
the fnean terms required. One mean term may be found by taking 
half the sum of the extremes, (Art. 698.) 

Obs. This rale depends upon the same prindide as that in Art. 604. 

13. Required 3 arithmetical means between 7 and 35. 

14. Required 6 arithmetical means between 1 and 99. 

GEOMETRICAL PROGRESSION. 

609* Numbers which increase by a ^omm^om multiplier, or 
decrease by a common divisor, are in Geometrical Progression. 

The numbers 4, 8, 16, 32, 64, <fec., are in geometrical progres- 
sion ; and if each preceding term is multiplied by 2, the product 
will be the succeeding term ; thus, 4X2 = 8; 8X2 = 16, &c. 

Again, if the order of tliis series be inverted, the proportion 
will still be preserved and the common multiplier become a com- 
mon divisor. Thus,'in the series 64, 32, 16, 8, &c., 64-r-2=32; 
32-r'2=l6, ike. 

yttfe.—lC the frst term and roJio are the same, the progression is simply 
aseriesofjwwcrs; as 2; 2x2; 2x2x2; 2x2x2X2, «&<;. 

Ods. 1. Geometrical Progression is geometrical proportion continued. It is 
therefore sometimes called continual proportionals, or progression by qicotierUs. 
It* the series increases it is called ascciuiing; if it decreases, descending. 

2. The numbers which form the series, are called the terms of the progres- 
sion. The common multipticr, or din.'^or, is called the rcUio. For most pur- 
]»oses, however, it will be more simple to consider the ratio as always a muUi' 
/'//Vr, either integral or fractional. Thus, in the series 64, 32, 16, &c., the 
ratio is cither 2 considered as a divisor, or J considered as a multiplier. 

3. In Geometrical as well as in Arithmetical progression, there are five parts 
to bt^ considered, viz: the Jirsf term, the last term, the nuviber oftcrvis, the ralio, 
and M'" siitn of all the terms. These parts have such a relation to each other, 
tliat if any tJiree of them are given, the other two may be easily found. 
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610* To find the last term, when the Jirst term, the ratio, 
and the number of terms are given. 

Multiply/ the first term into that power of the ratio whose index 
is 1 less than the number of terms, and the product will be the 
last term required, 

Obs. 1. The reason of this process may be seen by adverting to the manner 
in which each successive term is formed. (Art. 609.) Thus, in the series 4, 8, 
16, 32, &«., the 2d term 8=4X2; 16=4X2X2, or 4X22; 32=4X2^, &c. 

2. It will be seen that the several amounts in compound interest, form a 
geometrical series of which the principal is the 1st term ; the amount of $1 for 
1 year the ratio; and the number of years -|-l the number of terms. Hence 
the required amount of compound interest may be found in the same way as 
the last term of a geometrical series. 

1. If the first term of a geometrical progression is 2, and the 
ratio 4, what is the 5th term? Ans. 512. 

2. The first term is 64, and the ratio -J: what is the 5th term? 

3. The first term is 2, and the ratio 3 : what is the 8th term? 

4. The first term is 7, and the ratio 5 : what is the 10th term? 
6. A farmer hired a man for a year, agreeing to give him $1 f(^ 

the 1st month, $2 for the 2d, $4 for the 3d, and so on, doubling 
his wages each month : how much did he give the last month ? 

6. What is the amount of |250, at 6 per cent., for 5 years com- 
pound int. ? Of $500, at 7 per ct., for 6 years ? Of $1000, at 
5 per ct, for 10 years? 

611* To find the sum of the series, when the ratio and the 
extremes are given. 

Multiply the greatest term into the ratio, from the product sub^ 
tract the least term, and divide the remainder by the ratio less 1. 

Obs. 1. When the first term, the ratio , and the tmmder of terms are given, to 
find the sum of the series we must first find the last term, then proceed as above. 

2. The sum of an infinite series whose terms decrease by a common divisor, 
may be found bi/ multiplying the greatest term inf-o the ratio, and dividing Hut 
producf. by the ratio less I. The least term being infinitely small, is of no com- 
parative value, and is therefore neglected. 

7. What is the sum of the series, whose extremes are 6 ancj 
1215, and the ratio 3 ? Ans. 1820. 

8. The extremes of a series are 1 and 512, and the ratio 2 
what is the sum of the series ? 
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h Tu? csreavs a k *^j» int I ?** ud 59049, afed the istk 
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. { ±. 2iis:nn2iiiE iiP»x k lavrt Jx & T«ar. and agreed to pajlim 
: mil UK* .& luinxLL 1 afoc :it«» i>i : 1*> cenu the 3d, and so on, 
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41 >* aaacaiic ii lui 'VKpa ' 

:: TiiKttUtf BDiL rfiiinEfifflse««ial-H^4-}+i, <kc.; that 
^ Urt OfiKfiiidnir ^enst -mTtatt f;« urm k 1 and the ratio 2 ? 

JMi.2. 

6 1 S» Tc £nc l^ «ig,:«c^ vbcs. i2:ie ertnmef and nvmifr of terms 
art r.*^ fa. 

I/.TfOf IM prmir^ tisremt hw iU iVw. oW extract that root of the 
gut^i^tt whont vititr n I 2i*t ri«ji ^fcf nvm^r (>f terms. 

It Tijt exmana of a f*ehei are 3 and 192, and the number 
id temtt T : vhax tt iLe niio ? ^n«. 2. 

3 4. ^~Lu ift iLe rktio of a series of 5 tenna, whose extremes are 



Si«i — OibcT ^nsoUt IB aiitfawtirAl and feometrical progresrion might be 
Mddtd bA tiMT ici«okS% pnxkaple* with which the studcnl b supposed as yet 
to be UMiMcqjxhJttHaL For a fnlkr discttwion of the subject, see Thomson'i 
Dst's Al^brm. 

ANNUITIES. 

613* The term annuity properly signifies a sum of money, 
payable annuallr, for a cert^n length of lime, or forever. 

Obs. 1. Pajments maiJe semi-annually, quaiteriy, monthly, dDc., are also 
called annuities. Annuities therefore embrace pensions, salaries, rents, &c. 

3. When annuities remain unpaid after they are due, they are said to be 
forborne ^ or in arrears. The sum of the annuities in arrears, added to the tn- 
t^rcsi due on each, is called the amount. 

The ftresent ^rortk of an annuity is the sum, which being put at interest, 
will exactly j>ay the annuity. 

3. When un annuity does not commence till a given time has elapsed, it is 
called an annuity in rerersion ; when it continues /we rer, a perpetuity. 

4. In finding the artunnU of annuities in arrears^ it is customary to reckon 
comfiound interest on each annuity from the time it is due to the time q{ pay- 
ttCBt. The process thtrefore is the same as finding the sum of an ascending 
" ■ " " (ArtCll.) HMice» 
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ANNUITIES. 



,6 1 4»; To find the amount of an annuity in arrears. 
' ^Make the annuity the first term of a geometrical senes, the 
a^Munt of %\ for 1 year tlie ratio, and the given number of years 
0i number of terms ; then find the sum of the series, and it wUl be 
016 arhount required, (Arts. 610, 611.) 

Obs. When the payments are not I/early^ for the amoant of $1 for 1 year, tbe 
its amount for the time between the payments ; and instead of the wwmber of 
yecars, use the number of payments that have been omitted, and proceed as before. 

%- What is the amount of an annuity of $100 which has not been paid for 
3 years, at 6 per cent, compound interest'? 
5i5Ztt^w».—100X(l. 06)8=112.36; and (112.36Xl.06)--100-i-.06= $318.36. 

TABLE, showing the amount of annuity of $1, or £1, at 5, 6, and 7 per cent, 
for any numbei' of years from 1 to 20. 



Ym. 


. 5 per ct. 


6pcrct. 


7|ierct , 
1.00000 , 


Yrs. 
11 


5 per ct. 


6perct. 


.7perct. 


1.00000 


1.00000 


14^0i>78 


14.97164 


15.7836 


2 


2.05000 


2.06000 


2.07000 


12 


15.91712 


16.86994 


17.8884 


3 


3.15250 


3.18360 


3.21490 


13 


17.71298 


18.88213 


20.1406 


4 


4.31012 


4.37461 


4 43994 1 


14 


19.59863 


21.01506 


22.5504 


5 


5.52563 


5.63709 


5.75073 


15 


21.57856 


23.27596 


25.1290 


6 


6.80191 


6.97532 


7.15329 


16 


23.65749 


25.67252 


27.8880 


7 


8.14201 


8.39383 


8.65402 


17 


25.84036 


28.21287 


30.8402 


8 


9 54911 


9.89746 


10.2598 


18 


28.13238 


30.90565 


33.9990 


9 


11.02656 


11.49131 


11.9799 


19 


30.53900 


33.75999 


37.3789 


10 


12.57789 13.18079)13.81641 


20 


33.06595 


36.78559 


40.9954 



• Note. — Multiply the given annuity by the amt. of SI, for the given number 
»f years found in the Table, and the product will be the amount required. 

3. What will an annual rent of $75 amount to in 9 years, at 5 per cent 1 
4 What is the amount of $200 forborne for 9 years, at 6 per cent. 1 

5. What is the amount of $350 forborne for 10 years, at 7 per cent. % 

6. What is the amount of $1000 forborne for 20 years, at 6 per cent. 1 , 

615'. To find the present worth of an annuity. 

Find the amount of ^l annuity for the given time as befo^; 
then divide this amount by tlie amount of ^1 at compound interest 
for the same time, multiply tlie quotient by the given annuity, and 
the product will be the present worth. If the annuity is a perpetuity ^ 
or to continue forever, multiply it by 100, divide the product by 
the given rate, and the quotient will be the present value required, 

Obs. For the amount of $1 at compound interest, see Table, p. 271. 

7. What is the present worth of an annuity of $40 to continue 5 yean, at 
5 per cent compooiid intoniti ' Awl $173,178. 

17 
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SECTION XIX. 
APPLICATION OF ARITHMETIC TO GEOMETRY. 

620« In the preceding sections abstract numbers have been 
applied to concrete substances, or to objects in general, considered 
arithmetically. On the same principle, geometrical magnittLdes 
may be compared or measured by means of the numbers repre- 
senting their dimensions. (Arts. Y/516. Obs. 3.) 
Ob8. The meaBurement of magnitades is commonly called mensitraUan. 

MENSURATION OP SURFACES. 

62 1 • In the measurement of surfaces, it is customary to assume 
a square as the measuring unit, whose side is a linear unit of 
the sams name, (Leg. IV. 4. Sch. Art. 267. Obs. 2.) 

Note. — For the demonstration of the following principles, see references. 

622* To find the area of a parallelogram, also of a square. 

Multiply the length by the breadth, (Art. 285, Leg. IV. 6.) 

Obs. When the area and one side of a rectangle are given, the other side k 
found by dividing the area by the ghoen side. (Art. 156.) 

1 . How many acres in a field 240 rods long, and 180 rods wide 1 

2. How many acfoi in a square field the length of whose side is 340 rods 1 

3. If the diagonal of a square is 100 rods, what is its area? 

4. A rectangular farm of 320 acres, is ^ a mile wide : what is its length 1 

623. To find the area of a rhombus, (Leg. I. Def. 18. IV. 6.) 
Multiply the length by the altitude or perpendicular height. 

5. Find the ana of a rhombus whose length is 20 ft, and its altitude 18 it 
624« To find the area of a trapezium. (Leg. IV. Y.) 
Multiply half the sum of the parallel sides by the altitude, 

6. Find the area of a trapezium the lengths of whose parallel sides are 
27 ft and 31 ft., and whose altitude is 15 ft 

625. To find the area of a triangle. (Leg. IV. 6.) 
Multiply the base by half the altitude or perpendicular height, 

7. Find the area of a triangle whose base is 50 ft., and its altitude 44 ft 




621^. 7: iz,i \zji LTsa :c i :-r:I^. Lrc ^- li-» 

Ji'. •-/'•-* ^*^/ ^ r- 'Tii^firiz^'.^. \i ii/ r*^ 'fhut^Sflr/ or, rm/- 

K Fa>^ tL^ iT^jt rA a drrjf^ '20'j fi. u, ^iiixser. mad 63&^9 ft. in dmnL 

030« To find the ^ide of the greatest square that can be in- 
•cnbfrd in a circle of a given diameter. 

DivfU ih'. ntjuart of the given diameter by 2, ami extract tkt 
fpiort r^jffi of the quotient. (Art 581. Obs. 1.) 

17. The diameter of a round table is 4 fl. ; what is the ade of the greatest 
m{n&Tt: table which can be made from it ? 

03 ] • To find tlu; nido of the greatest equilateral triangle that 
can }}H inscribed in a circle of a given diameter. 

Multiply i th given diameter by 1.73205. (Leg. V. 4. Sch.) 

18. Required the side of an equilateral triangle inscribed in a dicle of 20Vi 



Arts. 026-637.] menburatiok. Ml 

MEASUREMENT OF SOLIDS. 

632« In the measurement of solids it is customary to assume 
a cube as the measuring unit^ whose aides are squares of the same 
name. (Art. 2^8. Obs. 2.) 

633« To find the solidity of bodies whose sides are perpen« 
dicular to each other. 

Multiply the length, breadth, and thieknese together. (Art. 286.) 

Ob8. When the anUents q{ a golid body and two of its sides are given, the 
ether side is found by dividing the contents by the froduct of the two given 
aides. (Ait. 159:) 

1. What-sre the contents of a stick of timber 4 ft. square, and 85i ft longt 

2. What Im the capacity of a cubical vessel, 14 ft. 8 in. deepi 

634« To find the solidity of a prism. 

Multiply the area of the base hy the height, (Leg. VII. 12.) 

Obs. This rule is applicable to all prisms^ triangular, quadrangidar, pentag* 
onal, &c., also to all paraUelopipedo7i.% whether rectangular or oblique. 

3. Find the solidity of a prism 46]^ ft. high, whose base is 7| ft. squaie t 

63 5« To find the lateral surface of a right prism. 

Multiply the length by the j>erimeter of its base, (Leg. VII. 5.) 

Obs. If we add the areas of both ends to the lateral surface, the sum will be 
the whole surface of the prism. 

4. What is the surface of a triangular prism, whose sides are each 3 ft., and 
its length 12 ft. t 

636« To find the solidity of a pyramid and cone. 

Multiply the area of the base by ^ of the height. (Leg. VIL 18.) 

5. What is the solidity of a pyramid 100 ft. high, whose base is 40 ft. square 1 

6. What is the solidity of a cone 150 ft. high, whose base is 15 ft. in diameter 1 

637* To find the lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VIL 16, VIIL 3.) 

Multiply the perimeter of the base by \ the slant-height. 

7. What is the lateral surface of a regular pyramid, whose slant-height is, 
15 ft., and base is 30 ft. square 1 

8. YiThat is the convex surface of a right cone, whose slant-height ii 94 ft. 
and the perimeter of its base 37 ft. I 
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688* Tofiiidihefolidityorftfrvrtaiiioranrnniiidu 
To ike 9um of ike areat cf ike two emie, mid ike ^qmmre rmi ef 
tkeprodmei <f ikeee anae ; ikem mMli^y ikie emm hy ^ of ike per- 
pendicular keigki. (Leg. VIL 19. 8ek, YUL «.) 

'9. IfChetwocndioftlMfriHtiimofaiTnuBidareSft and S ft sfone, aad 
tb« W%ht fa 18 It, what fa itf nfidity t 

639« The convex tur&ee of m frostnn of A pynmid and eone 
fa fband 6y «Milfi>lyM^ Aa{^ Cile mm </ li ^ gtrem n/bwiflBf ^ lit 
imoemiekyikeelmU'keiffkL (Leg. YIL lf» YIIL 5.) 

10. If the ciic mBfeieucM of the two cnJi of the froihni of »caDe « 18 ft 
•Ml 14 ft., and its ilant-heigfat 11 ft^ what fa its convex ■ur&eet 

640* To find the solidity of a cylinder. 

MuUipljf ike area (/ikebaee by ike keiffkil (Leg. YIK 2.) 

11. Find the eolidityofacjfiiider 10 ft. in diameter, ai^ 35 ft b^ 

19. I5ndtheeoBfityofai7EnderlOOft.inciieiH|i||^andl50ft.b^ 

641* To find the convex surface of a eylinder. 
liultipfy ike circunrfereaee of ike baeebyike keiffki. (Leg. YIU. 1.) 
IS. Fifed the conTex nirfiiee of a cjHnder 5 yds.in£ameter, and 5 yds. kiof. 
642* To find the convex surface of a sphere or gloheu 
Multiply the circumference by the diameter, (Leg. VIII. 9.) 

14. What is the surface of a globe 18 inches in diaineter 1 

15. If the diameter of the moon ie 2162 miles, what is its surface 1 

643* To find the solidity of a sphere or globe. 
Multiply the sufface by -^ of the diameter, (Leg. VIII. 11.) 

16. Find the solidity of a globe 15 inches in diameter. 

17. The diameter ofthe moon u 2162 miles: what is its solidity ? 

MEASUREMENT OF LUMBER. 

Il44. The area of a board is found 3y mttttiptyMM' IMe lenM into tke metm 
t^readth. (Arts. 622, 623.) 

The solid contents of hewn or square timber are found h^ muUiplyvng ike 
length into the mean breadth and depth. 

The solid contents of round timber are found hif muUiplymg the Ungfk 
by \ the mean girt or circumference, 

Obs. 1. The mean breadth of a tapering board'is found by measuring it a 
the middle, or by taking ^ the sum ofthe breadths ofthe two endi. 



Arts. 638-C47.] mensuration. 398 

2. The mean dimensioiifl of square and round timber are found in a similar 
manner, 

3. The method for finding the solidity of round timber makes an allowance 
of about f for waste in hewing. (Arts. 640, 258. Obs. 3.) 

18. Find the area of a board 12 ft. long, and the ends 14 in, and 12 in. wide. 
IB. Find the solidity of a joist 16 ft. long, the ends being 8 in. and 4 in. s^ 

20. Find the solidity of a log 50 ft. long, the circumferences of the endi 
being 6 ft. and 4 ft. 

GAUGING OF CASKS. 

645* The process of finding the contents or capacities of caskt 
and other vessels is called Gaugino. 

446. Tke anUefUs of casks are found by multiplying ike square of the mean 
diameler into ihelenglk; then this product multiplied by .0034 wiU give the wine 
gallons^ and muUipUed by .0028 will give the beer gaUons. 

Obs. The mean diameter of a cask is found by adding to the head diameter 
.7 of the difference between the head and bung diameters when the staves are 
very much curved ; «r taj adding .5 when very little curved ; and by adding .55 
when they are of a medium curve. 

21. How many wine gallons in a cask but little curved, whose length is 45 
in., its bung diameter 40 in., and its heq4 diameter 36 in. 1 

22. How many beer gallons in a cask much curved, whose length is 64! in^ 
its bung diameter 52 in., and head diameter 46 in. 1 

TONNAGE OP VESSELS. 

64T« Government Rale. — I. If the vessel be doubk-decked^ take the lengA 
from the fore part of the main stern to the after part of the stem-post, above the 
upper deck ; then the breadth at the broadest part above the main wales, half 
of which breadth shall be accounted the depth of such vessel; from the length 
deduct three-fifths of the breadth, multiply the remainder by the breadth and 
the product by the depth ; divide the last product by 95, and the quotient shall 
be deemed the true tonnage of th^ vessel. 

II. If the vessel be singte-decked^ take the length and breadth as above di- 
rected, deduct from tha length three-fifths of the breadth, and take the depth 
from the under side of the deck plank to..the ceiling in the hold, then multiply 
an<f divide as before, and the quotient shaH be deemed the tonnage. 

Carpenter's Rule. — The continued product of the length of the keel, the 
breadth at the main beam, and the depth of the hold in feet, divided by 95 will 
give the tonnage of a single-decked vessel. For a double-decker j' instead of 
the depth of the hold, take half the breadth at the beam. 

23. What is the government tonnage of a double-decker, whose length k 
150 ft., the breadth 35 ft., and the depth 25 ft. ? 

24. What is the carpenter t tonnage of the same vessell 
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MECHANICAL POWERS. 

648* The Mechanical powers are six, viz : the lever, the wked 
and axle, the pulley, the inclined plane, the screw, and the wed^e, 

649* Wlien the pt^wer and tccighl act perpendicularly to the anns of a 
liraieht fcrer^ the p(ncer m to the weighty as the distance from the fnlcmm to 
the weight U to the distance from the fulcnim to the power, 

1. If the power in 100 Ibe., the long arm 10 fl., and ths short arm 3 it, what 
weight can be raised 1 

2. The arms of a lever are 15 fl. and 4 ft, and the weight raised 500 lbs.: 
what is the power 1 

6jM>* When a weight is sustained by a lever resting on two props. 
The long arm : the short arm : : the weight supported hy the short ann : the 
weight supported by the long arm. Hence, 
Tlic ich4ilc length : short arm : : whole weight : weight on L a. (Leg. HI. 16.) 

3. A and B carry *i56 lbs. suspended upon a pole 5 ft. from A and 3 it from 
B : how many pounds does each carry 1 

4. A and B carry 90 lbs. upon a levor 1*2 ft long : where must it be placed 
that B may carry i of it 1 

051* The wheel and axle operate on the same principle as the lever: t^is 
semi-dinmctcr of the wheel answers t<4the long arm, and the scmi-diametor of 
the axle to the short arm. 

5. Iftho diameter of a wheel in G fl., and that of the axle 1 ft., what weigh! 
will 100 1l>ri. ruiHc'? 

G. A wheel is 8 fl. diameter, an axle li ft.: what weight will 200 lbs. raise t 

959. In the application of movable pulleys, 

T%e powF.R : the weight : : 1 : twice the number of pulleys. 

7. Whut weight can a power of 200 Iba. raise with 4 movable pulleys? 

8. Whut power with 8 pulleys will raise a pillar of granite weighing 10 tons 1 

653. The perpendicular height of an inclined plane is to its length, as the 
pmoer to the weight. 

9. What power will draw a train of cars weighing 100000 pounds up an in- 
clined plane which rises GO ft. to a mile 1 

654* The screw acts upon the principle of the inclined plane. Hence, 
T/ie distance between the threads is to the circumfeience of a circle described tf 
the power, as the power is to the weight. 

10. What weight can be raised by a power of 1000 lbs. applied to a scnw 
whose threads are 1 inch apart, at the end of a lever 12 ft. longi 

M5. The power applied to the head of a wedge is to the weight, as half the 
thickness of the head is to the length of iu side. In the use of the wedge, nol 
iem than half the power is lost by CricUon against the sides. 
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MISCELLANEOUS EXAMPLES. 

1. The sum of two numbers is 980, and their diflerence 62: what are the 
numbers? 

2. The product of two numbers is 4410, and one is 63 : what is the other t 

3. What number multiplied by 28^, will produce 145 1 

4. What number multiplied by 6^, will be equal to 7i multiplied by 5} 1 

5. If an army of 24000 men have 720000 lbs. of bread, how long will it last 
them, allowing each man IJ lbs. per day 1 

a What is the intemst of $5256 for 60 days, at 7 per cent 1 

7. What is the amount of $16230 for 4 months, at 6^^ per cent. 1 

8. What is the bank discount on $1200 for 90 days, at 6 per centi 

9. For what sum must a note be made, payable in 4 months, the proceeda 
of which shall be $1800, discounted at a bank at 7 per cent 1 

10. A capitalist sent a broker $25000 to invest in cotton, after deducting his 
commission of 2^ per cent : what amount of cotton ought he to receive 1 

11. A merchant bought 500 yards of doth for $1800 : how must he retail it 
by the yard te gain 25 per cent 1 

13. A man bought 640 bbls. of beef lor $5000, and sold it at a loss of 13 
per cent. : how much did he get a barrel 1 

13. If a man buys 1000 geographies, at 37^ cents apiece, and retails them 
at 50 cents, what per cent, vidll he make 1 

14. A grocer bought 180 boxes of lemons for $360, and sold them at 10 per 
cent, less than cost : what did he lose ? 

15. How many dollars, each weighing 413^ gra., can be made from 16 lbs. 
5 oz. of silver 1 

16. How many eagles, weiglung 258 grs. apiece, will 31 lbs. 10 oz. make 1 

17. How long a thread can be spun from 1 ton of flax, allowing 5 oz. will 
make 100 rods of thread 1 

18. How many revolutions will the hind wheel of a carriage 5 ft. 6 in. in 
drcumference, make in 2 miles 4 furlongs 1 

19. How many revolutions will the fore wheel of a carriage 4 ft 7 in. in 
circumference, make in the same distance 1 

30. Bought 1500 doz. buttons for $187.50 : what was that per gross 1 
21. A man paid $132 for 40 bbls. of cider: what is that a quart 1 
23. A man paid $150 for 10 rods of land, what was that per acre 1 
23. A man having $2500, laid out ^ of it in flour, at $5 per barrel : how 
many barrels did he buy 1 

34. The commander of an exploring expedition found that -f of his pTowiapim 
were exhausted in 28 months : how much longer would they last 1 

35. What cost l&f lbs. of cheese, at $8f per hundred % 1^^ 

36. How many yards of carpeting | yd. wide will it take to cover a floof 
18 ft. long and 15 ft wide 1 

37. If -f yard of calico cost -|^., what will -f of an ell English cost 1 

98. How long will 468256 (bs. of beef last an army of 8245 soldieis, aUow. 
ing each man 1| lb. per day 1 

17* 



IM "* miouxAaious bzamplw. 

.m Howinf iraoUtb«tMDefiiurtity«rbeoflHlthettm7,if ] 
Igr 9B00 men, allowiiig each mui li lb. per day 1 

30. Bought fofa pipe ofwinelbr 9196: wha waaOaftper^lSoiit 

31. If a man can walk 17 mike in 5 hoom, IS minwtf, 31 ae B M i Mhi , ham 
flor can he walk in 3 houn, 40 ndnutea, 36 eeeondel 

,8H. If a man travclinf 14 hoon per da j, peribmc half hie jovmej in 9 
dbgn, haw long win it take hfan to fo the other half tmYcfing 10 luiiin a day t 

33. If JOB lend a man ifTOO ftr 90 daya, how long ought he to lend yoa 
§1900 to requite the fliTor 1 

34. A milkman'ameamfewaadefidenthalf agPlilagaBon: howmeh 

33. If85 yds. oTcalleo coat flOJO, what wffi 1500 ydikeoitt 

36. If 1660 lba.ofaiigareott 9906^6, what win 87 lba.ooitt 

37. If 1494 galcofoil 00^91069, what win S10gak.ooit1 

8B. Ifwind movea3|milee per hoar, how Bong la it in moving ftom the pele 
to the eqoator, a dlatance of 6914 nnlea 1 

39. If ^ofabamlof6oQreoalaf ofadoDar,iiHialwiniflrabliLcoatt 

40. If f of a ton of chalk coat jSf , what wiU f of a ton eoatt 

41. If f ofahiHhdofwheatcort9(,howmiiehwaif ofa^hoaheleoatl 

49. If iofaahipooit916000,whatwin^ofhereoat1 

43. If 16ihUa.ofmackeralooat96H.wlu^^<^^l>l^<'<>^^ 

41 If 9B| gala, of oil coat 981.95, how much wiU 9960 boy t 

.41 At 9^$K 40 dm, tggB, what wm4l3^[ dot, eo^% ^ 

46. The Preodent's aalaiy ia 995000 per annum: how much can he apend 
per day, and lay up $10000 of it 1 

47. If one perwn lies in bed 9 hours per day, and another 6 houra, how 
much time wUl the one gain over the other in 20 years 1 

48. A ciBtem has three faucets ; the 1st will empty U in 10 uan^ the 9d in 
5X) min., the .3d in 30 min. : in what time will they all empty it 1 

^. A man and his wife drink a barrel of beer in 30 days, and the man alone 
can drink It in 40 days : how long will it last the wife 1 

50. A teacher being asked how many scholars he had, replied i study Arith- 
metic, •)• study Latin, ^ study Algebra, jf^ study Geometiy, and 24 study 
French : how many scholars had he 1 

51. A man having spent I and i of his money, had j648| left: how much 
had he at first 1 

52. A man bequeathed -^ of his property to his wife} -^ to his son, •}• to his 
daughter, and the remainder, which was $1500, to the Bible Society: what 
did his whole property amount to 1 

*6B. What'is that number •{• of which exceeds -f- of it by 45 1 

54. Prwter is composed of 113 parts «f tin, 15 of lead, and 6 of braaa: how 
much will it take of each ingredient to make 6650 pounds of pewter 1 

55. Two travelers start at the same time from. Boston and Washington to 
meet each other; one goes 5 miles an hour, the other 7 miles; the whole dia- 
tance is 436 miles : how far will each travel 1 
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56. A grocer divided a barrel of flour into 2 parts, so that the smaller con. 
tained } as much as the other : how many pounds were there in each 1 

57. A, B, and C, build a ship together; A advanced $1000, B $12000, and 
C S13000; they gain $5000 : what is the gain of each 1 

58. A, B, and C, entered into partnership ; A furnished $600, B and C to- 
gether $1800 ; they gained $960, of which B took $280 : how much did A and 
C gain ; and B and C put in respectively 1 

59. The liabilities of a bankrupt are $63240, and his assets $12648: what 
per cent, can he pay 1 

60. A bankrupt compromises with his creditors for 37| per cent : how much 
will he pay on a claim of $36561 

61. How much will he pay on a debt of $12680.375 1 

62. A owns ^ and B -j>|- of a ship ; A's share is worth $10000 more than 
B's : what is the value of the ship 1 

63. A man gave his oldest son -I- of his property less $50 ; to the second, he 
gave \ ; and to the youngest he gave the remainder, which was ^ less $10 : 
what was the amount of his property 1 

64. A man and boy together can frame a house in 9 days ; the man can 
jQrame it alone in 12 days: how long will it take the boy to frame it 1 

65. A cistern has a receiving and a discharging pipe ; when both are run- 
ning it takes 18 hours to fill it; if the latter is closed it requires 15 hours to 
fill it : if the former is closed, how long will it take the latter to empty it % 

66. Four men, A, B, C, and D, spent £255, and agreed that A should pay 
I ; B i ; C li\ and D | : how much must each {>ay 1 

67. A, B, and C, formed a joint stock of £820, and gained £640, in the 
division of which A received £5 as often as B did £7, and C £8 : how much 
did each put in and receive 1 

68. A, B, and C, gained a certain sum, of which A and B received $640, 
B and C $880, and A and C $800 : what was the gain of each 1 

69. What number is that -^. and ^ of which h^ng multiplied together, wOl 
produce the number itself} 

70. A club spent £2, 12s. Id. ; on settling, each paid as many pence as there 
were individuals in the party : how many were there in the party 1 

71. The sum of two numbers is 120, and the difference of their squares is 
4800 : what are the numbers 1 

72. The difference of two numbers is 53, and the difference of the squaiee 
is 10759 : what Ate the numbers 1 

73. The diagonal of a square b 80 ft. : what is its side 1 

74. The diagonal of a square field is 120 rods : what is its areal 

75. Find the side of the greatest square beam which can be hewn firom a 
log 5 ft. in diameter 1 

76. The mainmast of a ship is 95 ft. long, the diameter of the base is 3| ft, 
that of the top 2i ft. : what is its solidity 1 

77. A man wished to tie his horse by a rope so that he could feed on just an 
acre of ground : how long must the rope bel 



I 
I 

I 






;S9S Ul3CSiLh\ftEQVS ieXAMPLE9. 

78* Wb&t ii di« vea of a cucle 1 mile in circumference 1 

79. IfthD Jia)»et«r of the bud Is B87O00 milc^, wbat id its surface 1 

80, irUic dimneter of Jupiter U HG35j mileii, whut ia iU solidityT 
8r A fomcn] nUtck of hay \s '20 f^. bigh, and ita bade id it in duunctett 

wbiil i« \ts wci^lit, allowing 5 U>9. to a f obk foot 7 

82, Havr ui^uy hushtlA will i rubicii^ bio cnotnin whose flule is 9 ft. 1 

83. Uow nmny hc^^ihciulH vrilt a. ujlindrii'iii cisLern 10 ft. deep aiid 6j^ fi 
4^tt»ct«r (!Oi^tAJa 1 

n^ How tnr from lb e end of a stkkof timber 30 (t long, of equal size from 

CAd to end, muflt tt. levf r Ic pLu;f>d, eu that 3 men, S nt the leved, and 1 at th« 

emi of tUtr Piit^k, may nach carry f of its weight 1 
85. Hov? mtuiy different ways may a cJnaa of 26 echo)ars be arranged 1 
8C. If 100 eggs art plac^ecj in a strajjrbt line a rod apart, how many milea 

tnUftt a pcrft:in travet to bring them one by one to a basket placed a rod from 

the first agg 1 
bl. WhHiiii tbemmoftheiffrfca I, I J, 2, 2^, 3, &e., to 50 lertuBl 
S8. A blncksaiith ag'reed to shoe a horse for 1 miiJ for the first nail in hta 

»hoe^ 2 lutllfl lor ihr aecoml aailj and so on ; the ^loes contained 3Q nalLo: how 

mwjh did he receive 1 
W* Said tK mal^i to an obs, if I take oinc of youT bags, l ahnll have twice as 

many aa ytni, and if I give you one of ciint^j we ahaJl hnve an equal number: 

tfilh how many brtga was each Loaded 7 
IW. What number taken fmm the stjuare of 49 will leave 16 timea 541 
01. Divide $^1000 between A, B, and C, and give A Sl^ more than C, tuul 

C SSlimofe than B. 

92. A person bdng a^ked the hour of the day, said, that the time past noon 
was f oflhti time till midiiight: what vweih the hour 7 

93. A, Bj and G, can trench a rueadow in l^Jdays; B, dand D,in 14 days; 
C, D, and A, in 15 Jftya ; and D, B, imd A, in 18 dayj. In what tirae would 
it be done by all of th^m togelherj anil by each oflhera .singly'? 

91. Suppose A, B^ and C,Xo start from the aame point, and to travel in the 
aame direction^ round on Ulaml 73 inik^s io compass, A at the rate of G, B of 
10, and C of IG milca per day : in what time will they be nc:xl together 1 

95. At what time between 15 and 1 o'clock do the hour and minute bands 
■jf a common clock or watch ^loint in directions eiactly opposite ? 

96. In how many years wil! the error of the Julian Calendar invdve tbe 
loss of a day 1 

97. A man'^detikwaJ robbed S nights iri aucccssion; the Grst night half tlie 
number of dollars were taken and half a dollar mo*tj the second, half the re- 
mainder was taken and half aduUar morej the third night, hulf of what was 
then left and half a dollar mwe, when he found he hod $50 left: how much 
hadheatfiratl 
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ANSWERS TO EXAMPLES. 

N^n. — At the uigent request of several diptLnjuishcd Teachcrsj who have 
reeeiTed Thomson*^ Hij^her Aritlmietic with favor, the pubUshers have waned 
tkn cJidan of it, coataining the answers in the end of Che book. It i^ hoped 
that pupils, who may use this edition, will ha^e auflicient rcgatd to their own 
rnaprovementj never to consult the answer tilt thej have made a s^rejiuffus and 
ferseverbig effort to solve ihe problem themselves. 

N. B.-^The work without the answcra is published ae heretofbre. 



ADDITION.— Abts. 59-61. 



A]4H. 



1. *544o. 

2. 41757 bushels. 

3. 11596 pounds. 

4. $31551. 

5. §5583. 

6. 65440 sq. miles. 
1. 102451 sq. m. 

8. 526524 sq. m. 

9. CG6327 sq. m. 

10. 1362742 sq. m, 

11. 233890. 

12. 828463. 

13. 990240* 
U. 96181521. 
15. 127215713. 
IC. 8G9754587, 



Ex. 



An5. 



17. 288011295. 

18. 14303433. 

19. 100011775. 

20. 1806861434. 

21. 337351* 

22. 7221. 

23. 4251988- 

24. 3795. 

25. 73464390. 

26. 33604444, 

27. 15S31984. 

28. 97059404. 

29. 1038220930, 

32, ^570805. 

33, 6460458 yards. 

34, 6657039 pouDds, 



Ex, 



Ana. 



35. 

36. 
37. 
38. 
39, 
41. 
42. 
43. 
44. 
45. 
40, 
47. 
48. 
49. 
50. 
51. 



9429190. 

11178170, 

10306156. 

10662291. 

40. Given, 

214. 

253* 

276* 

19443, 

207 U. 

2476372. 

$132085946, 

$107109740. 

2069S57 tons. 

$57981492. 

Given, 



SUBTRACTION.^Art. 76. 



1. $7095* 

2. 28984 bushels. 

3. $30954, 

4. M6025. 

5. 58000000 miles, 

6. $6327597. 

7. $26176670. 

8. $1644737* 

9. $7977899. 




10. $12280043. 

11. $23563746. 

12. 430143 tons. 

13. 149237. 
U. 3393329. 

15. 54399581* 

16. 8825431. 

17. 4001722. 

18. 2601900. 



Il9. 6313439. 

20. 543679, 

21. 2007984. 

22. 45103074. 

23. 66729549. 

24. 72820280, 

25. 55301760. 
28. 80200180. 
27. 95658143. 



mv«vx«s- 



Mtioobl, 




411. 



4S. UM. 



M. TTnikSCl. 






4tft. 








-ML 



Itt. 41845. 




jSflL 13893. 
JS8. ffivc^ 



III. £^.^#^^<^744. 

Si. »4144^T440. 

83l tt»M«144llO. 
184. le8UMW». 

I8». lM5d82d2«50, 

^S5L 5M:^:0292192. 
39. £:^?o9S4. 
:4<^ 57111104051. 
HI. fi048»do443394 
4e. 87112343040000 



MOOO pounds. 



S. #177*. 
». #57<50. 

10. t^SlW. 

11. 57S'2Sw 

12. 23 SOS miles. 

13. #11736. 

14. 19845 s. 

15. «32256. 

17. 46500 bosliels. 

18. 365000 days. 

19. 1534860000. 



20. 
21. 

'22. 

!28. 
24. 
25. 

28. 



30. 

iTtKK»- 31. 
32. 

484808850600^ 34. 
OOOOOO. 35. 
S78312O6,v0T ,36. 
OOOOOOOOO, 37. 
6TS5<W)051090- ?39. 
OOOOOOOOO, j40. 
18750 poonds. Ul. 



3oS400000- 

43759940000. 
28^08635000000 
12'1^4<:*W>0. 
23097€000«. 
S6366S00000. 
144447000000, 
31276000000. 
3747600000000L 
18004660000000 
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CONTRACTIONS IN MULTIPLICATION CONTINUED. 



Ex. 


An8. 




Ex. 


Ans. 


Ex. 


AN8. 


42. 


664726500000- 


74. 


4140. 


99. 


180600000. 




000. 




75. 


27936. 


100. 


2722946304. 


43. 


1075636900000- 


76. 


154250. 


101. 


2172069918. 




000. 




77. 


11348400. 


102. 


7225. 


46. 


45514. 




78. 


34639552. 


103. 


65536. 


46. 


68476. 




79. 


2685942. 


104. 


104650. 


47. 


400624. 




80. 


2801960. 


105. 


12744790. 


48. 


907002. 




81. 


72156000. 


106. 


31049291000. 


60. 


132526. 




82. 


1680000000. 


107. 


2732116062240 


61. 


307664. 




83. 


2000000000. 


108. 


222310980000. 


62. 


2333616. 




84. 


43644865. 


109. 


20066867745- 


63. 


6691627. 




85: 


81708550. 




896. 


65. 


474309. 




86. 


401939564. 


110. 


1266700743298 


66. 


6027966. 




87. 


476413195. 


111. 


37968867765. 


67. 


7293699. 




88. 


62220780. 


112. 


39073118478. 


68. 


4629537. 




89. 


637049231. 


113. 


1021288493520 


63. 


54530. 




90. 


406101366. 


114. 


1421400000000 


64. 


72819. 




91. 


42261696. 


115. 


60302400000- 


65, 


346896. 


• 


92. 


604159579. 




000. 


66. 


6624403632. 


93. 


6724232767. 


116. 


91300203000- 


67. 


17651712450. 


94. 


7306359. 




000. 


68. 


21983532672. 


95. 


21760506. 


117. 


680040000000- 


71. 


625. 




96. 


39429936. 




000. 


72. 


2916. 




97. 


2283344802. 


118. 


4000000000- 


73. 


5184. 




98. 


650633256. 




000000. 



DIVISION.-tArt. 127. 



1. 45 bu. 13. 5697ff. 

2. 85 bbls. 14. 3823*^. 

3. $68ifi- 15. 41 6644-. 

4. $3. 16. 21276f^. 

5. USU' 1'7. 12152ifr. 

6. $73972^1^. 18. 191|jVV. 

7. 20-HI days. 19. 873. 

8. l73T^V<is. |20. 48. 

9. 27731J. |21. 48ffH- 

10. 1139iV. 22. 87-ftS. 

11. 1443-A. 23. 108. 

12. 1489^^. |24. 46. 



2.5. 3679. 

26. 4500. 

27. 508301^^. 

28. 630. 

29. 235. 

30. 648. 

31. 267lOiH. 

32. 563. 

33. 8826211- 

34. 23434402- 



35. 826461- 



36. 1387805- 

37. 900900900- 

9009rh-. 

38. 90009000- 
9000+Ht. 

39. 90000900- 
009TT+rr. 



A1I8WSE8. 



[rAAES 75—96. 



OONTRAOnONS IN DIVISION^Am. U»-18». 



1, 2. Givea. 
8. ia2if ft- 

4. 6t2. 

5. 460. 

6. 205. 
1. 1265. 

8. 20;84;56d. 

9. 9650; 7650; 
948200. 

10. 267, and 
50000 R. 

11. 144, and 
860791 R. 

12. 5828, and 
67180800R 

14. 105 b. 

15. 184l>blt. 

16. 197H- 



18. 
19. 
20. 
21. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 
32. 
88. 
34. 
35. 
36. 



86. 

68. 

86M. 

75. 

1207. 

1690. 

6512i. 

8654. 

88H. 

76it. 

77«. 

142H. 

94. 

194«. 

1693if. 

8795A- 

67. 

203^. 



87. 15. 
88,16^. 
89. 17. 

40. 80. 

41. 250 days. 

42. 950 yean. 
48. tlOiV- 

44. 9J85H- 

45. 989i^. 

46. ♦2«t. 

47. 911VA. 

48. I54VA. 

49. $219m- 

50. 18H- 
18529H- 
12466H- 
12454f|- 



55. 

56. 
57. 
58. 
59. 
60. 
61. 
62. 
68. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 



2. 45. 
8. 63. 



CANCELATION.- 

4. 65. 
6. 73. 



54. 18446918f 
Arm. IM^ 1^9 

6, 7. Given. I 9. 3*. 
8. 6. 110. 3. 



2288781H 

941501ft- 

478676if. 

59207. 

1826896. 

188791if. 

65964i|i. 

6162^. 

158811H- 

21iH». 

4184+H. 

89661H- 

1658m. 

7405WV. 

4862TVr. 
8186^. 

97tim. 

920t»Ht 



APPLICATIONS OP THE FUNDAMENTAL RULES. 
Arts. 153—159. 



1. Given. 

2. 255 acres. 

3. 925 bu. 

4. Given. 

5. $190. 

6. 1125 sheep. 

8. $2240. 

9. $3436. 



11. 79. years; 
94 yrs. 

12. $510i car. 
$345i hor. 

14. 65 years. 

15. 175 rods. 

17. 187825. 

18. 1033062. 



19. Given. 

20. 48 beggars. 

21. 20 flocks. 

22. Given. 

23. 20 years. 

24. 10 months, 

25. 1842. 

26. 1062. 



27. 632. 

28. 974. 

29. 7124; 6516 

30. 13000; 
12264. 

31. 21151; 
20975. 

32. 786. 



PROPERTIES OF NUMBERS 

1—9. Given. 13. 2024122. 18. 70*7961. 

10. 20212331. 14. 1522365. 19. 1036993. 

11. 2350147. 15. Given. 20. 9753020. 

12. 1331124. 16, 17. Given. 21. 360913096. 



Arts. IGS^ 163. 



22. 1614386. 

23. 118620366. 

24. 3879090- 
582. 
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ANALYSIS OF COMPOSITE NUMBERS. —Art. 105. 



Ex. 



Ans. 



4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 



9=3X3. 
2, and 5. 
2, 2, and 3. 

2, and 7. 

3, and 5. 

2, 2, 2, and 2. 
2, 3, and 3. 

2, 2, and 5. 

3, and 7. 
2, and 11. 

2, 2, 2, and 3. 
5, and 5. 

2, and 13. 

3, 3, and 3. 
2, 2, and 7. 
2, 3, and 6. 

2, 2, 2, 2, and 

3, and 11. 
2, and 17. 
5, and 7. 

2, 2, 3, and 3. 

2, and 19. 

3, and 13. 

2, 2, 2, and 5. 



2. 



Ex. 



2, 3, and 7. 

2, 2, and 11. 

3, 3, and 5. 
2, and 23. 

2, 2, 2, 2, and 3. 
7, and 7. 

2, 5, and 5. 

3, and 17. 

2, 2, and 13. 
2, 3, 3, and 3. 

5, and 11. 

2, 2, 2, and 7. 

3, and 19. 
2, and 29. 

2, 2, 3, and 5. 

2, and 31. 

3, 3, and 7. 

2, 2, 2, 2, 2, and 2 

6, and 13. 

2, 3, and 11. 

2, 2, and 17. 

3, and 23. 
2, 5, and 7. 

2, 2, 2, 3, and 3. 



Ex. 



52. 2, and 37. 

53. 3, 5, and 5. 

54. 2, 2, and 19. 

55. 7, and 11. 

56. 2, 3, and 13. 

57. 2, 2, 2, 2, and 6. 

58. 3, 3, 3, and 3. 

59. 2, and 41. 

60. 2, 2, 3, and 7. 

61. 5, and 17. 

62. 2, and 43. 

63. 3, and 29. 

64. 2, 2, 2, and 11. 

65. 2, S, S, and 5 

66. 7, and 13. 

67. 2, 2, and 23. 

68. 3, and 31. 

69. 2, and 47. 

70. 6, and 19. 

71. 2, 2, 2, 2, 2, and 3 

72. 2, 7, and 7. 

73. 3, 3, and 11. 

74. 2, 2, 5 and 5. 

75. 2, 2, 3, 3, and 8. 



76. 


120=2X2X2X3X5. 


82. 


1492=2X2X373. 




144=2X2X2X2X3X3 




8032=2x2X2X2X2X 


77. 


180=2X2X3X3X5. 




251. 




420=2X2X3X5X7. 


83. 


4604=2X2X1151. 


78. 


714=2X3X7X17. 




16806=2X3X2801. 




836=2X2X11X19. 


84. 


71640=2X2X2X3X3X6 


79. 


574=2X7X41. 




X199. 




2898 = 2X3X3X7X23. 




20780=2X2X5X1039. 


80. 


11492 = 2X2X13X13X17 


85. 


84670=2X3X5X2819. 




980=2X2X5X7X7. 




65480=2X2X2X6X1637. 


81. 


650=2X5X5X13. 


86. 


92352=2X2X2X2X2X2 




1728=2X2X2X2X2X2 




X3X13X37. 




X3X3X3. 




81660=2 X 2 X 3 X 6X136L 
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GREATEST COMMON DIVISOR.— Akts. 169—171. 



Ex. Ans. 


Ex. Ana. 


Ex. An8. 


Ex. Aai. 


1. Given. 


6, 7. Given. 


12. 1. 


18. 12. 


2. 8. 


8. Ifi. 


13. Given. 


19. 18. 


3. 7. 


9. 14. 


14. 3. 


20. 35. 


4. 6. 


10. 111. 


16. 16. 


21. 6. 


5. 2. 


11. 39. 


17. 16. 


22. 28. 



LEAST COMMON MULTIPLE.— Akts. 176, 177. 



1—3. Given. 


8. 720. 


14. 


144. 


19. 360. 


4. 90. 


9. 12600. 


16. 


600. 


21. 600. 


6. 144. 


10. 604. 


16. 


2620. 


22. 1440. 


0. 180. 


11. 1134. 


17. 


252. 


23. 13824. 


7. 360. 


12. 15016. 


18. 


1134. 24. 61000. 


REDUCTION OF FRACT 


lOI 


JS.— Arts. 195-301. 


1, 2. Given. 


15. f 


30. 


107W. 


47. ,fc. 


3. f. 


16. i. 


33. 


V. 


48. T+T. 


4. f 


17. tVt. 


34. 


¥. 


4»- -iVi. 


6. f. 


18. m. 


35. 


^. 


52. -ft. 


6. i. 


21. 9. 


36. 


w. 


53. ^. 


7. f 


22. 5. 


37. 


HF. 


54- A- 


8. H 


23. SI 


38. 


H^/^. 


55. f. 


1). n- 


24. 9+. 


39. 


AjJLa. 


56. tV. 


10. T^. 


25. 1. 


40. 


Aa|Aft 


37. iVV. 


11. ii. 


26. 60. 


41. 


HV^' 


58. Th". 


12. i. 


27. 21. 


42. 


syg 


59. i. 


13. +4. 


28. 52. 


43. 


^•^iW^. 


60. tV. 


14. i. 29. 60f. 


44. 


3l^«a37^ 


61, 62. Given. 


63. w; W; W; W. 


75. 


+i;-i»r. 


64. m; ^«;in; W. 


76. 


i?; H: U: U- 


65. m;in; W;if*. 


77. 


if; n; n. 


66. iiJf; im; i«*; W\,V 


78. 


72 » Ta » TT > TT- 


67. nflf; -HH; 4i«; Hi*.. 


79. 


f*; 4i; H; rV 


68. im; ini;mi; im- 


80. 


^f ; -fr; i*; i*. 


69. iw*; mu; wm. 


81. 


^-.n-.n; n. 


70. -HW*; nW; VVWo^. 


82. 


"H J 1^ I fi ; 6 ?•. 


^1. Wl*; Wii^; -mit 


83. 


|?;^f;f*; ff. 


V2. mw; VijSVW; Win. 


84. 


6 i 60 » 6 J gS". 


^5!, 74. Given. 




85. 


tWtI-iWj 


iiVyV; iVW. 
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REDUCTtON OP FRACTIONS CONTINUED. ^ART. dOl. 



Ex. 



86. nm; nm; inn; 

0*7 gasp . ggOft . fl_SO- • 31 B 
O I • 6 3U0 » 6 Silo f 6 800 » TToO • 

88. tVt; I'A; iVV; W- 



AN8. 



89. T^ftVj "vfe^'t iV/tf > ^^« 

90. -fTo J TuoJ 72 » TJT* 

91. ■f-f?-; T40; 64 i 6T0« 



ADDITION OP FRACTIONS.— Arts. 203-304. 



1—3. Given. 

4. 3^: 

5. 2^, 

6. 2A. 

V. 2fH. 
8. Ifff. 

10. 3fH. 

11. 5f. 

12. 2iH. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
22. 



ItV. 

2m. 

61. 
6H. 

■aVrirtOr-sVo 



23. -gnnrJ 6 go 7 - 

24. Tnri 66 uls 

25. -m ; T%V. 

26. 1«; A. 

27. 1,^; if. 

29. H^. 

30. HF. 

31. HF. 

32. ^^^ft^. 

33. ' nUi'' ' ^ * 



34. «»i}jj?» ". 

35. a»38U'^ 

36. ^VoW9V' » 

37. gaa7ii , 

38. -^^WsV^. 



41, x ya^7 9fl7 , 

42. -^HW^. 



SUBTRACTION OF FRACTIONS.— Arts. 300-908. 



4. tV. 

6. ^=i. 

7. "Tsao* 

8. /l 6 2. 

9. -^eV 



10. ifj. 

11. H. 

12. 23. 

13. 18 6 • 

15. 12^ir. 
1 16. 69H. 



17. 121|i. 

18. 278-li. 

21. 125i. 

22. 238t[V. 

23. 137f. 

24. 466f. 



25. 291^. 

26. 603i2ir. 

27. 974tV. 
28: f 

29. 8263f. 

30. 7lii. 



MULTIPLICATION OF FRACTIONS.— CASE I.— Arts. 311-17. 



1—3. Given. 

4. -4^=3f. 

5. ^=12i. 

6. 18W. 

7. 37f. 

8. 48i|. 

9. 89^. 

10. 66fH. 

11. 167Tfy. 

12. 776-6V 

13. 662+H- 

14. 15. Given. 
16. 735f. 



1*7. 633i. 

18. 37l5f. 

19. 4448|. 

20. 2264^. 

21. 12519t. 

24. 108. 

25. 127. 

26. 240. 

27. 435. 

28. 560. 

29. 621+. 

30. 70l|. 

31. 76W. 



32. 514i. 

33. 305ili. 

35. 10396t. 

36. 17460H. 

37. 366T¥r. 

38. 2067-fffT. 

39. 35650fl. 

40. 235554if. 

43. 375. 

44. 738. 

45. 1178. 

46. 3450. 

47. 6795. 



48. 6897. 

49. 15282. 

50. 29318. 

51. 1280. 

52. 279. 

53. 4496. 

54. 8113. 

55. 10413-1^. 

56. 5672ff. 

57. 6086tV. 

58. 43452. 

59. 74290t\. 

60. 9228aH. 



* f 



▲ If 8 W B E8. [PAaSB 138 — 14S. 



muimoAnoM or nuonoHs ooamnixD.— oask n. 


Abt*. »1«, »99i 




Bz. An. 


Si. Am. 


Ex. Ant. 


Ex. Ams. 


1, 2. Given. 


11. 17. 


20. d282-AV- 


29. 09*. 


9. «=*. 


12. 53f 


21. 6141-Hit. 


80. 78*. 


4. «t=T^. 


18. 242if. 


22. 6998iHf. 


81. 47-iV. 


«. -ftv. 


14. 829. 


23. 167if|. 


32. 86. 


6. i. 


15. 1862*. 


24. 58iVr. 


83. 401*. 


V. «H. 


16. 8198H- 


25. 24091f. 


84. 1474^ftV 


8. ttI'* 


11. 461«t. 


26. 466H- 


85. $97H. 


Off. 


18. 884fH. 


21. 300000. 


86. t6823A. 


10. Given. 


19. 2001^iV. 


28. 700. 


37. 660lAm. 


CONTRACTIONS IN MULTIPLICATION OP 


FRACTIONS. 


Arts. 991-9M. 




8. i. 


11. ♦. 


21. 67600. 


32. 4762*. 


4. A. 


12. tV. 


22. 99000. 


33. 16987*. 


5.+. 


13. i. 


28. 187lf. 


84. 40187*. 


6. V=2*. 


14. A. 


24. 14220. 


U. 66450. 


M. 


15.*. 


26. 2138*. 


37. 1278*. 


8. tV. 


16. ,W. 


27. 18466*. 


38. 4083*. 


9. i. 


19. 493i. 


28. 6680. 


39. 8113*. 


10. 26. 


20. 8533i. 


29. 430000. 


40. 93833*. 


DIVISION OP FRACTIONS.— Arts. 336 


-a4i. 


1~3. Given. 


18, 19. Given. 


33. 9tV^. 


51. T^. 


4. A. 


20. fl. 


34. 13lff. 


52. *. 


6. i,3,V. 


21. -sV. 


37. 13T«i^. 


53. 31*. 


6. T%=A. 


22. 23i. 


38. 8tVA. 


54. ^. 


^. ^. 


23. 40i. 


40. 220*. 


55. 1*. 


8. iftr=-i-. 


24. i. 


41. 30**. 


56. 1. 


9. VW. 


25. i. 


42. 60**. 


58. l-l*. 


10-13. Given. 


26. 3*^. 


43. C-AV. 


59. ^. 


14. IWV. 


29. 135. 


46. 383nVir. 


60. -V. 


15. 2+f. 


30. 168. 


47. 54TWr. 


61. 5*. 


16. 3^. 


31. U^. 


49. 2^V 


63. *. 


1^. m- 


32. llf*. 


50. **. 


64. *. 


APPLICATION OF FRACTIONS.— Art. 


943. 


1. 88+f yds. 


4. |14+f. 


7. $1548*. 


10. 6606tVs. 


2. 162-iVlbs. 


5. *62-ti. 


8. $5516*. 


11. $483*. 


8. $64*. 


6. $636-A-. 


9. $1616. 


12. $100. 
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APPUCATION OP FRACTIONS CONTINUED. ART. 949. 



Ans 



13. lieiiii. 

14. 404652fflb 

15. $1806i. 

16. 3612ibu. 

17. $30968f 

18. 6939-Arm. 

19. 5229 m. 

20. $911 5jt. 



Ex. 



21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



165i yds. 
218ilbs. 
626| gals. 
20tV lbs. 
53i yds. 
27 boxes. 
153i bbls. 
29iJ suits. 



Ex 



29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 



38 W rods. 
$3fSf. 
$6i. 

684i bu. 
4f doz. 
6-g^ cts. 
9+fis. 
113-1%. 



Ex. 



Ans. 



37. $5iH. 

38. 42Tfytons. 

39. $li^%. 

40. ilHH' 

41. $3-H*. 

42. 266Tfh-d. 

43. $33798+if. 



REDUCTION.— Art. 282. 



3. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 



68810 far. 
86768 far. 
284079 far. 
96615 far. 
£25, 13s. 6d. 3 far. 
£433, Is. 2d. 3 far. 
266 guin. 18s. 8d. 
1448 sixpences. 
6050 threepences. 
170472 grs. 
9000 pwts. 
1010047 grs. 
2 lbs. 1 oz. 10 pwts. 
16 grs. 

1771bs.9oz.l2pwts 
1596 lbs. 
564000 oz. 
104300 lbs. 
71680000 drs. 
lOcwt. 16 lbs. 
133T.12cwt.361b8 
1 T. 202 lbs. 1 oz. 
9120 drs. 
37440 sc. 
64lbs.lloz.5drs. 
881bs.4oz.7dr8.2sc 
142560 ft. 



28. 
29. 
30. 

31. 

32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 

45. 
46. 
47. 
48. 
49. 
50. 
51. 



8553600 in. 
5280000 yds. 
54 m. 7 fur. 38 r. 

2 yds. 2 ft. 
91.2m. 4fur. 31 r. 
li yds. 2 ft. 7 in. 
5031 rods. 
17 m. 20 r. 
132105600ft. 
2560 na. • 
5000 qrs. 
6396yd8.2qrs. Ina 
9302F.e.4qrs.3na 
10156 na. 
7116 qts. 
693 gals. 
26528 gi. 
48 bar. 20 gals. 
117 pi. 1 Wid. 46g. 

3 qts. 1 pt. 2 gi. 
102128 gi. 
12960 pts. 
87 bar. 26 gals. 
630hhds.44gals. 
19520 pts. 
488 qts. 
24440 qts. 



28992 pts. 
1427 bu. 1 pk. 
130100 qts. 
36360 min. 
31557600 sec. 
84 wks. 6 hrs. 45 min 
65d. 2h. 4m.40sec 
31556928 sec. 
946728000 sec. 
lOyrs. 
397200". 
1350000." 
21260, 11^,54". 
555555s. 16o, 40'. 
470660 sq. ft. 
4366073i sq. ft. 
32640858360 sq. in. 
582 A. 1 R. 3 r. 
269i sq. ft. 
259200 cu. in. 
4551552 cu. in. 
10877760 cu. in. 
49 cu. ft. 1 cu. in. 
306 C. 48 cu. ft. 
4492800 cu. in. 
52 T. 40 cu. ft. 
180 cu. in. 



APPLICATIONS OP REDITCTION.— Arts. 3§3— 9§4. 



Given. 
576 lbs. avoir. 
691 lbs. 10 oz. 
&-^ drams. 



4. l77+lbs.Troy,or 
145i|^ lbs. avoir. 

5. 265f lbs.Troy,or 
218iif lbs. avoir. 



7. 58 lbs. 4 oz. Troy. 

8. 21-A% lbs. Troy. 

9. 271 lbs. 3 oz. 
10. Given. 



AHSWBES. 



[pages 171—180 



jirrucAiiosn op uEDrcnos coxtixubd. — arts. S M g ^g. 



Ax*. 



11. 9«0 sq.ft. -no. 

12. 14 A. IO»(|.ni«. 31 

13. 10$ aq. T. S «|. a. 32. 

14. 44« A,'l R. 
li, 40 A. 
!«. S6 ftq. rds. 
17. M sn|. Vd*. 

15. lllis^. Tds. 
20. 56 J ctt. ft. 
31. 126 cu. ft, 
22- Si; O. 2 c». ft, 

23. :4S ou. ft. 

24. 7.\d cu. ft. 

25. T2 cu. rds. 

26. I60cu.'ft. 
2i. ISOO cu. ft, 
29. KJSO bu. 



33. 
.34. 
135. 
36. 
37. 
.3S. 
39. 
:41. 
42. 
43. 
44. 
45. 

;47. 



48. 



3456 wine gaXs 
86404- w. gik. 
5184 beer gals. 
6912 b. gals. 2 qts 
80Aba. 
100 bu. 
800 btt. 
897ff w. gals. 
7l2Hf bar. 
902867Hf bbds. 
622 1 CO. ft. 
I244t cu. ft. 
Hi eu. ft. 
2lOft cu. ft. 
842iV cu. ft. 
42/^ bu. 
46iV g«l». 



Ex. 



49. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 



14 hbds. 48ifg. 
51^^ beer gals. 
45f^ wine gals. 
244f w. gals. 
1598 w. gals. 
2207ff w. gals. 
dl25ffqt8. 
27d4ff gals. 
8 min. 86 sec. 
39 min. 

1 hr. 8 m. 40 sec 
33 min. 48 sec. 
12 h. 28 m. 12s. 
Given. 
4° 45'. 
12° 46'. 
13° 23'. 



OOMPOrXD NUMBERS REDUCED TO FRACTIONS.— Art. 906. 



6. 

7. 

8. 

9. 
10. 
11. 



1-4. Given. 12. i vd. 20. ttAxf. 

5. £ii' 13. fHm. 22. iV. 

i^iJfff. 14. /i^- A. 23. AV 

■^-^vA?. 15. i^*r si|. r. 24. * 

T^ Ib.Trov. 16. i gal. 25. Vl- 

-,S\lb.Troy 17. i hhd. 26. ^. 

it lb. avoir.; 1 8. iff d. 27. -^. 

«JT. Il9. TiTbr. .28. -^V 



29. Hi. 

30. TeVoir. 

31. S 9 f • 

33. A. 

34. TVb-. 

35. i. 

36. A. 



FRACTIONAL COMPOUND NUMBERS 

BEOUCED TO WHOLE NUMBERS OP LOWER DENOMINATIONS. — ArTS. 997, 998* 



3. I7s. Cd. 

4. 7d. i far. 

5. 5 oz. 2 p. 20f g. 

6. 12 pwU. 12 grs 

7. 10 oz. 10| drs. 

8. 571bs.2oz.44-drs. 19. 

9. 1250 lbs. 20. 

10. 2 ft. 4i in. 22. 

11. 6 ft. 2iin. 23. 

12. I77r. 12ft.l0iii.!24. 



'18. 



13. 2 qts. Ipt. Hgi. 

14. 55 gals. 1 pt. 

16. 3pks. Iqt. lipte. 

17. 46 min. 40 sec. 
21hrs. 36 min. 
22^ sec. 
17' 84-". 

VHVoz. 
fir. 



25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 



6-if hrs. 
2688 min. 
8-8^ na. 
171* qts. 
lV4+|f qts. 
4ff oz. 
60 pwts. 
ViV^r. 
t\ sq. ft. 
70". 
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COMPOUND ADDITION.— Art. 300. 



Ex. Ans 


Ex 


Ahs. 


Ex 


Ans. 


3. £106, 38. Id. 


10. 


1091. 2 m. 6 fur. 1ft 


16. 


240 gals. 

181 hhds. 69 gals. 


4. £188, 138. hd. 


11. 


114 yds. 3qrs. 


17. 


5. 9 T. 8 cwt 17 lbs. 


12. 


387 yds. I qr. 




1 pt. 1 gi. 


6. 46 T. 4 cwt. 67 lbs. 


13. 


13a A. 114 sq. r. 


18. 


116 w. 16 h. 25 m. 


2 oz. 




80 sq. ft. 


19. 


322 bu. 1 pk. 6 qts. 
135qr8. 3bu. 3pks. 


7. 107 lbs. 7 0.8 p. Ig. 


14. 


468A. lR.33sq.r. 


20. 


8. 330lbs. 2o. 3p.6g. 


16. 


43 sq. yds. 6 sq. ft. 




2 qts. 


9. 4fur. 13r.13ft.3in. 




126 sq. in. 







COMPOUND SUBTRACTION.— Arts. 303, 303. 



1. Given. 

2. £9, 2s. 8d. 3 qrs. 

3. £60, 4s. 7d. 3 qrs. 

4. £499, 13s. 4d. 2 qrs. 
6. 8 cwt 1 qr. 6 lbs. 

10 oz. 

6. 24 T. 1 cwt 71 lbs. 

7. 19 m. 289 r. 2 ft. 

8. 1 1. 1 m. 7 fur. 10 r. 
12ift. 



9. 36 bu. 2 pks. 6 qts. 

10. 19 qrs. 6 bu. 2 pks. 

11. 66 yds. 2 qrs. 3na. 

12. 44 yds. 1 qr. 3na. 

13. 6 gals. 2 qts. 1 pt 

14. Given. 

16. 86 A. 119 r. 

16. 236 A. 48 r. 

17. 66 C. 90 cu. ft 

18. 339 cu. ft. 26 in. 



19. 260 3' 16". 

20. 36° 3' 30". 

21. lOo 26'. 

22. 64 yrs. 2 mos. 2 wks. 
6d.2hrs.46min.6s. 

23. Given. 

24. 67 yrs. 9 mos. 22 d. 
26. 

26. lyr. 5 mos. lid. 

27. 3 yrs. 9 mos. 22 d. 



COMPOUND MULTITPLICATION.— Art. 305. 



1, 2. Given. 

3. £247, 6s. Id. 

4. £24, 9d. 
6. 17 T. 66 lbs. 

6. 403 T. 17 cwt 66 lbs 

7. 6891bs.8oz.l6pwt8 

8. 6 lbs. lOoz. lOpwts 

9. 3039 bhds. 39 gals. 
1 qt 1 pt 

10. 6668 pi. 32 gals. 

11. 2368 yds. 

12. 6376 yds. 

13. 14778 m. 1 fur. 32 r. 



2044 1. 1 m. 4 fur. 

30 r. 

8962 bu. 16 qts. 

2968 qrs. 6 bu. 2 pks. 

6 qts. 

7821 A. 20 r. 

26172 A. 1 R. 3 r 

24646 cu. ft 930 

cu. in. 

96360 C. 50 cu. ft. 

12783 d. lib. 28 m. 

1199 yrs. 1 mo. 

4 wks. 26 d. 



23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 

32. 
33. 

34. 



158910 13' 30". 
204° 10'. 
4681 bu. 2 qts. 
2463 bu. 4 qts. 
£5, 163. lOH 
£679, 3s. 4d. 
£297. 

£507, 16s. 3d. 
36 C. 74 cu. ft. 
944 in. 

866 lbs. 12 oz. 
26418 lbs. 12 oz. 
8662 gals. 2 qts. 



COMPOUND DIVISION.— Art. 30T. 



1-3. Given. 

4. 61 lbs. 3 oz. 10 pwts. 

15f grs. 
6. 31 bu. 14f qts. 

6. 25 bu. 1^ pte. 

7. £20, Is. 6d. 



8. £4, 1*78. 3d. i qr. 

9. 10 yds. 3 qrs. If na. 

10. 9 yds. 1 qr. i^ na. 

11. 83 m. 2 fur. 26 r. 11 ft. 

12. 214 m. 2 fur. 27 r. 
4 ft. f in. 



4M 



AWSWBES. 



[rAQM 1(N»-^2M 



OOMPOUVD lavmiow CN^HmnisD. — AXi. W97* 



13. 1 g«l. S qte. 1 pt m gL 

14. 44 hMs. 89gak. 1 pt If gi. 
16. Md.6lin.i8iiiiii.40acio: 

16. 10 yn. 80 d. 1 hr. 18 

17, 1* 48' 41*^', 



18. Is. 17* 52' 21fP'. 

19. 9 C. 84 ft. 1016^ in. 

20. 8 0. 92 ft. 850H in. 
81. 8s. lOH 

22. 7s. lldLSf qn. 
28. 10s. lid. 2A qn- 



ADDITION OF DBCIlIAL8.^-AjKr. 



\f 9. GivsB. 
8. 428.1789. 
4. 103.8888. 
A. 14.747274. 
8. 80.149. 

7. 882.1249. 

8. 801.13998. 



9. 807.008. 

10. 1097.84143. 

11. 1408.26669. 

12. 127^)6084. 
18. 38.3182748. 
14. 16674.1813. 
16. 1.807. 



18. 2.471092. 

17. 0.0711824. 

18. 0.3682837. 

19. 0.807711. 

20. 0.1627186. 

21. 0.996062. 

22. 0.329773. 



SUBTRACnON OP DECIllALS^AsT. MS. 



ly 2. QivsB. 

8. 1427.833782. 

4. 20.987661. 

6. 72J^193401. 

6. 81.16877. 

7. 0.066721622. 

8. 0.01. 

9. 9.999099. 

10. 64.0317763. 

11. 24680.12377. 

12. 24.76. 



13. 2.291. 

14. 9.9999999. 
16. 8.000001. 

16. 4636.6346. 

17. 641.787. 

18. 46.43606. 

19. 0.0000999. 

20. 0.0000396. 

21. 31.99968. 

22. 44.99966. 

23. 98.99999901. 



24. 0.000999. 

26. 699.93. 
. 28999.908. 

27. 266999999.744. 

28. 0.414. 

29. 0.0041. 

30. 0.000000000999. 

31. 0.002873789. 

32. 0.062166. 

33. 0.71699. 

34. 0.0000843174. 



MULTIPUCATION OP DECIMALS.— Art. 394. 



1. 681.46 ft 

2. 25020 miles. 

3. 2055.375 gals. 

4. 136.125 nails. 

6. 788.0125 sq. yds. 
6. 43560 sq. ft. 
nr 7. 2465.376 sq. rods. 

8. 0.250325. 

9. 18.93978. 

10. 14.78091. 

11. 0.613836. 

12. 0.0320016. 



13. 36.740232. 

14. 919.82036. 

15. 0.000000072. 

16. 0.00105175. 

17. 390.657556. 

18. 276.230594. 

19. 148.64244532. 

20. 73.25771882. 

21. 52.17977676. 

22. 0.0306002448. 

23. 4701.169544360. 

24. 636.660075952. 



25. 0.00164389993. 

26. 160.86701632806. 

27. 0.06288406909166. 

28. 2.6067823. 

29. 64.327106106314. 

30. 0.0000118260069. 

31. 11027.40199543710 

32. 94167471.869654- 
039. 

33. .00000006676542- 
672. 
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CONTRACTIONS IN MULTIPLICATION OP DECIMALS. 
Arts. 335-327. 



Ex. An8. 


Ex. An8. 


Ex. Ans. 


1. Given. 


9. 75000v 


17-20. Given. 


2. 429302.13401. 


10. 6.6. 


21. 0.09484. 


3. 106723.60123. 


IL 48. 


22. 1.262643. 


4. 608340.17. 


12. 248(X 


23. 0.0769* 


6. B04672.14067. 


13. 381. 


24. 0.0389264 


6. 44632140.32. 


14. 66.04 


25. 0.00876. 


7. 2134667.8210a 


15. 834000. 


26. 0.002616* 


8. 500. 


16. 10. 


27. 0.001789. 



1-.3. Givenv 
4 13 boxes. 

5. 8 suits. 

6. 4.98347H-days. 

7. 82.9997-M«ad3. 

8. 27.7173+days. 

9. 160.25 bales. 

10. 5.9291+. 

11. 6.632. 



DIVISION OP DECIMALS.— Art. 33<K 

21. 8367100a. 

22. 266.1210-h 



12. 79098.8236+. 

13. 0.6344+. 

14. 1210.2344+. 

15. 0.03. 

16. 1 34.8806+. 

17. 69.4060+. 

18. 24.8266+. 

19. 4320.67. 

20. 0.02. 



23. 0.000005. 

24. 60.2589. 

25. 211.076. 

26. 400000. 

27. 60000000. 

28. 4000000. 

^9. 311.487360+. 



CONTRACTIONS IN DIVISION OP DECIMALS.— Arts. 331-33* 



1, 2. Given. 

3. 67234.667. 

4. 103.42306. 

5. 0.42643621. 

6. 6.72300045. 



7. 0.000012300456. 

8. 0.0000020076346. 

9. Given. 

10. 0.1274. 

11. 0.09471. 



12. J. 611* 

13. 0.04026. 

14. 0.0954776. 

15. 2.0208. 

16. 0.980439. 



DECIMALS REDUCED TO COMMON FRACTIONS.— Art. 335» 



1, 2. Given. 

3. i. 

4. i*. 
6. -sWr. 



6. fj. 

7. -ftV 

8. A^. 

9. A. 



10. T^. 

11. 

12. 

13. WW. 



14. WW. 

15. WV. 

1^« ft Vorf". 

J. I . SI 0» 



COMMON FRACTIONS REDUCED TO DECIMALS. 



Arts. 337—344. 



1-3. Given. 

4. 0.6. 

5. 0.25. 

6. 0.6. 

7. 0.75. 

8. 2. 

9. 0.4. 



10. 


0.6. 


17. 


0.625. 


11. 


0.8. 


18. 


0.76. 


12. 


0.5. 


19. 


0.876. 


13. 


0.125. 


20, 


21. Given. 


14 


0.25. 


22. 


Terminate. 


15. 


0.376. 


23. 


Telminate. 


16. 


0.5. 


24 


Interminate. 



25. Tennmatd* 

26. Terminate. 

27. Interminate. 

28. Teiminate* 

31. 0.3. 

32. 0.6. 

33. 0.16. 



4it^ 



AJfBj^MM: trAeHS14t-aM 



Qommm wm 


l^UTD 


m BBVUOl 


a> TO DBdHAU 


OOMTkMVUD* 


Bs. Am. 


Bi. Am. 


' Ex. Amb. 


Bx. Aks. 


84. 0.8. 
86.0.8.^ 

88. 0.88. 

87. 0.143861 
8& 0.8867li 

89. 0.438671. 
40. 0.6714Si 


41. 0.714386. 
49. 0.867143. 
48. 0.i. 
44. 0.i 

46. oi. 
48. oi. 

47. i. 


48. 0.6; 

49. 0.7. 

60. 0.8. 

61. 0.1875. 
63. ad7693a 

63. 0.034. 

64. 0.0113. 
661 0.376. 


66. 0,0048838^ 
136. 

67. 0.688. 
68^0.076938. 
69. 0.0i0489i 

08797. 


COMPOUND NUMBERS REDUCED TO DECIMALS.— Abt. 84«. 


1, 9. Qhmu 
8. £0.6876. 
4. jeo.836. 
6. jeo.8791& 


6. 0.416 8. 

7. 0M16 8. 

8. 0.116636 m. 

9. 0.3663600. 


10. 0.3683 hr. 

11. 0.137083.d. 
13. 0.0626 cwt 
13. 0.46876 lb. 


14. 0.876 bn. 
16. 0J»636|»k. 
16. i.136 gal& 


DECIMAL COMPOUND NUMBERS REDUCED TO WHOLE 
ONES.— AST. 848. 


9. 14a. 6d. 
8. 3s. '7d. 8.9 qm. 
4. Id. 3 qn. 
6. 9d. 3.6 qn. 
6. 12 lbs. 8 oz. 


7. 6 ox. 16.86 dm. 

8. 88 rods. 

9. 7 ft 0.61 in. 

10. 11 gals. 1 qt. 1 pt. 
3.71i84 gills. 


11. lqt.lpt 3.4433 gL 
13. 10 h. 13 m. 9.12 see. 
13. 60 min. 43 sec 


REDUCTION OP CIRCULATING DECIMALS.— Art». 855—61. 


1. 2. Given. 
8. ■H,orTV. 
4. iff, or -^. 
6. ffi,ori+. 
6. if,orV4-. 
V. A,orTH-. 


8. ■^i^,orTfT. 

9. i. 
10. 1^. 

15. mhorn- 

16. fy. 


18. m. 

19. ifff. 

20. Tlif^iffr, 
or-srft¥. 

23. 0.277. 


0.333. 
0.045. 
24. 4.321*3. 
6.4263. 
0.6000. 


ADDITION OP CIRCULATINO DECIMALS.— Art. 363. 


2. 179.2746668. 


5. 694.691. 


8. 1380.0648193. 


3. 476.66i29. 


6. 112.7224. 


9.. 5974.10371. 


4. 47.86683. 


7. 223.5i07744. 


10. 339.626i77443. 


SUBTRACTION OP CIRCULATING DECIMALS.— Art. 363« 


1, 2. Given. 


6. 4.789. 


8. 218.60. 


8. 391.5524. 


6. '400.915. 


9. 0.613640731. 


4. 3.81824. 


1 


7. 3.9046, 


1 


10. 2- 


161.386. 



rAOES 225—235.] 



ANSWERd. 
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MULTIPLICATION OP CIRCULATING DECIMALS.— Art. 364. 



Ex. 



Ams. 



1, 2, Given. 

3. 0.082. 

4. 1.8. 



Ex. 



Ans. 



389.185. 

778.14. 

750730.518. 



Ex. 



Ans. 



8. 31.791. 

9. 34998.4199003 
10. 2.297. 



DIVISION OP CIRCULATING DECIMALS.— Art. 365. 



1, 2. Given. 

3. 55.69. 

4. 5.41463. 



5. 7.72. 

6. 8674.3. 

7. 8.506493. 

8. 3.145. 



9. 62.323834196- 
89i. 
10. i.4229249011. 
85770750988. 



ADDITION OP FEDERAL MONEY.— Art. 3T4. 



1. Given. 

2. $265.04. 

3. $581,128. 

4. $560.56. 

5. $1795.34. 

6. $143 L50. 



7. 

8. 

9, 
10. 
11. 



$3531.432. 

$12200.524 

$185,285. 

$74.33. 

$350.32. 



12. $6491.05. 



13. $8765.12. 

14. $16989. 

15. $378,383. 

16. $300,166. 

17. $256,213. 



18. 
19. 
20. 
21. 
22. 



$1945.258. 
$82110.17. 

$71774.75. 
$27860.74. 
$81800.63. 



SUBTRACTION OP PEDERAL MONEY.— Art. 375. 



1. Given. 

2. $12.13. 

3. $84.82. 

4. $247.15. 



6. $183.22. 

7. $323.47. 

8. $373.82. 

9. $10870.75. 



5. $918.48. jlO. $1699.49. 15. $189.92. 



11. $9947.788. 

12. $61119.364 

13. $18,981. 

14. $88.11. 



16. $2,937. 

17. $32,056. 

18. $10890.07. 

19. $89989.90. 



MULTIPLICATION OP PEDERAL MONEY.— Arw. 37T, 3TS. 



$83.60. 

$517,626. 

$39.59375. 

$1440.76. 

$40.59375. 



9. 
10. 
11. 
12. 
13. 



$84,875. 

$193.75. 

$205,625. 

$326.25. 

$*2.0925. 



14. 
15. 
16. 
17. 
18. 



$2.84375. 

$909,375. 

$2.70. 

$14.0625. 

$15.78375. 



19. $28,125. 

20. $220.60. 

21. $142.50. 

22. $2331.875. 

23. $14084.125 



DIVISION OP PEDERAL MONEY.— Artb. 370^381. 



Given. 
$4.50. 
$0.0«. 
$3.13. 



5. Given. 

6. 8.207 coats. 

7. 7.871+ times. 
9. 308.035+ gals. 



10. 
11. 
12. 
13- 



543..518+ yds. 
991.421+ doz. 
360 skeins. 
$3,524+. 
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DinSIOH OF rXDBRAL MONET CONTINUED. 


ART. 381. 


Ex. Ana 


Kx. An*. 


Ex. 

24. 


Ans. 


14. *1.50. 


19. $0.04049+. 


113.56377 + tons 


1&. $6.25. 


20. $0.02709-}-. 


25. 


$0.595238+. 


16. |H.9:3+. 


21. $1.78008+, 


26. 


245.517+ acres. 


17. *a61.57l+. 


22. $1.5435+. 


27. 


600 cows. 


18. *0.084+. 


23. 1714.285+ bu. 


28. 


150 carriages. 



APPUCATIONS OP FEDERAL MONEY:— Arts, 383-85.. 



Given, 

$800. 

$511.50. 

$780. 

$780. 

$1350. 

T. $1020. 

8. $864.50^ 

9. $2418. 

10. $4440. 

11. $1424.76. 

12. $2691.875. 



1. 

d. 

a, 

4. 
6. 
$. 



13. $5885. 

14. $10538.625. 

15. 16. Given. 

17. $6.33375. 

18. $104.55, 

19. $114,198. 

20. $59.5856. 

21. $505.3775. 

22. $1901.75. 

23. $5.40625. 

24. $52,126. 

25. $437,645. 



28. $0.0072. 

29. $0.0064. 

30. $13.4719 + 

per cwt. ; 
$aia4719 + 
per lb. 

31. $12.88506 cwt. 
$0.1288506 Ibu 

32. $129,025. 

33. $208,838. 

34. $1734.875. 

35. $13703.78. 



5, 6. Given. 

7. 87.6875. 

8. 8^.7526. 

9. S3.4()()8. 

10. $S.707S. 

11. $114.1070. 

12. SlO.SQ. 

13. 8^19. 



PERCENTAGE.— Art. 388. 

14. $43.13 rec'd. 22. 375 sheep. 
$819.43 paid. 23. $1568. 

15. $40,205. ,24. 187.5 lost ; 

16. 8134. 1312.5 saved. 

17. $32.6-25. !25. $S.125. 

18. $34.03575. 26. $6,316. 

19. $62.50. !27. $84.52016. 

20. $146,666+. 1 28. $250. 

21. $8.771875. 129. $750. 



30. 
31. 
32. 
33. 
34. 
35. 

36. 
37. 



$00.4824. 

$844.08. 

$4724.775. 

$1250. 

$12000. 

$21900, 1st; 

$14600, 2d. 

$200. 

$0.95. 



APPLICATIONS OF 



I Given. 

2. $12,507. 

3. $.)8.878. 

4. $73,159. 

5. $115,203. 

6. $615. 

7. $583,842. 

8. $52,834. 
9« •l5A.d75. 



PFRCENTAGE.— Arts. 395-97. 

10. $619,887. 19, $761904.761. 3a $8840.70. 

11. $44.32. 20. $4126.55. 31. $7072. 

12. $673.75. 21. $1413.975. 32. $3552.50. 

13. $57.29. 22. $t6.50. 33. $1350 rec'd. 

14. $41 5.83 1 . 23. $22. 113. $ 1 80 lost. 

15. $106,831 A. 24. $9,375. 34. $7490.50. 
$2029.798 0.25. $318,975. 35. $960. 

17. $21078.431. 28. $369:J 50. 36. $4427.5Q. 

18. $3439.613. 29. $2250. 37. $9028.50. 
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INTEREST.— Art. 404. 



Ex. Ans. 


Ex. Ans 


Ex. Ans. 


Ex Ans 


1. $29.61. 


10. $8,103. 


19. $889.44. 


28. $3312.209. 


2. $43,255. 


11. $6,853. 


20. $1,135. 


29. $5278.162. 


3. $40,367. 


12. $19.14. 


21. $1,409. 


30. $16,168. 


4. $51.20. 


13. $60.27. 


22. $1,898. 


31. $206,718, at 


5. $60,263. 


14. $89.40. 


23. $102,125. 


360 days ; 


6. $44,414. 


15. $958.41. 


24. $154,216. 


$203,886, at 


7. $194.58. 


16. $657.45. 


25. $704,083. 


365 days. 


8. $17,803. 


17. $1006.833. 


26. $2,975. 


32. $66778.64, 


9. $28,206. 


18. $1585.018. 


27. $76,131. 





SECOND METHOD.— Arts. 409—413. 



4. $8.50. 


15. $82,078. 


f26. $307.65. 


38. $137,288. 


•6. $1,065. 


16. $39,179. 


27. $227,994. 


39. $481,016. 


6. $70,151. 


17. $320.83g. 


28. $8. 


40. $391,062. 


7. $97.28. 


18. $9.8437. 


29. $0.07. 


41. $1531.25. 


8. $30.78. 


19. $85,207. 


31. $15.60. 


42. $3425.655. 


t. $398,287. 


20. $400. 


32. $21.09. 


43. $16320.52$.. 


10. $1177.50. 


21. $1638.442. 


33. $1,272. 


45. $2,145- 


11. $1113.024. 


22. $144. 


34. $4,778. 


46. $74,392. 


12. $10.05. 


23. $90. 


35. $46.35. 


47. $10,835. 


13. $11.0025. 


24. $12666.075. 


36. $129.15. 


48. $398,055. 


14. $983,423. 


25. $16360.996. 


37. $168,552. 


49. $14,532. 


APPLICATIONS OF INTEREST.— Arts. 415—419. 


2. $5.25. 


7. $36.08. 1 


12. $6547.20. 


20. £8, ]8s. 6H 


S. $3.15. 


8. $91,085. 


14. $499,034. 


21. £12, 10s. 


4. $17. 


9. $107,854+. 


15. $498,595. 


22. £1898, 10«. 


a. $60. 


10. $533,867. 


16. $4149.689. 


4fd. 


6. $45,014. 


11. $25729.166+ 


19. £19, 5s. lOid 


23. £2900. 


PROBLEMS IN INTEREST.— Arts. 495 


r-494. 


1, 2. Given. 


10. 5 per cent. 


19. $30000. 


28. 14 y. 3 mok 
13 d. nearly. 


3. 6 per cent. 


11. 2i per cent. 


20. $20833^. 


4. 6 per cent. 


13. $1800. 


22. 4 years. 


29. 14 y. 3 mo. 
13 d. nearly. 


5. 8 per cent. 


14. $5400. 


23. 6 months. 


6. 7i per cent 


15. $10000. 


24. 1 v. 3 mos. 
1 d. nearly. 


30. 10 years. 


7. 5i per cent. 


16. $8000. 


31. 8y. 4 mo. 


8. 7 per cent. 


17. $14286.7143. 


25. 1 y. 6 mo. 


32. 9y. 6 mo. 84 


9. 6 per cent. 


18. $20000. 


27. 16 y. 8 mo. 


33. 29 years. 


COMPOUND INTEREST.— Arts. 496, 


49T. 


1, 2. Given. 


5. $4590.09. 


8. $1551.328. 


11. $16035.674 


3. $507,213. 


6. Given. 


9. $877,506. 


12. $149744. 


4. $2177.426. 


7. $1888.464. 


10. $3491^95. 





AV0WBE0* 



D1800iniT.r-An. 4!M. 



Aw 



4. ii48a««i+- 



K». Aim. ^ 

7. •4TniMM+. 



Aw. 



8. t6a08.d66+. 

9. •a4(Ra47+.|ii 



10. $9050.3484-. 



1% 18.G«m 
14. •l4.1tt8L 
Ml il6.0M. 

10.9:m4.0Sd. 



BAKK AlSOodlCT^ABn. l8a» 
97. $406,786. 



no. 9MMS. 

31. $48.3391: 

S3. $43,894. 

M. $8381J». 
SJL $1499i83ft. 
ML $80. 



i8. $119«.tt3. 
99. GifCB. 
3a $414,307. 
81. $966,101. 
39. $1969.70. 
33. $9514J47. 



84. $3831.8831 
36. $4366.194. 

36. $63717.884. 

37. $1041^.66& 

38. $61]94.63a 

39. $46638.66&. 

40. $8301.340. 



^INSimANCS^ABTs. 4l$7rr-4«S. 



1. Giveft 

a. $90.70. 
IL $94.40. 
4. $83.76. 

ii$iai. 

8L $70.60. 

1 " 



8. $1896. . 

9. $487JMI. 
la $943.I95l 
U. $3865l68L 

19. $3376. 
14. 9ipertaC 
16. 9| per ooit 



16. 1 pnr cttL 

17. H psr eent 
19. $69000. 

90. $6660a 

91. $66000. 
99. $57333|. 
93. $34161. 



196. 
36. 
97. 
39. 
30. 
31. 



$8366.483. 

$13876.988^ 

$27037.03V 

$46.60. 

$373.76(. 

$10000, ins. 

$19260,iiieiiL. 



PROFIT AND LOS&— Arts. 444— 44Y* 



1-3. Giveo. 
4. $il8. 
6. $680. 
6. $5299.75. 
X $1^66.75. 

8. $68730.28. 

9. $12600 ImU 



10, 11. Gi\Tii. 

12. $156,804. 

13. $1238.50. 

14. $5926.86. 

15. $29504.875. 
17. 23^,-^ per ct 
il8. 4^percent 



19. 15^ per cent 

20. 100 per cent 

21. 20-}^ i perct 

22. 2sf per cent. 

23. 24. Given. 

25. $460,879. 

26. $152,174. 



27. 

28. 
29. 
30. 
31. 
32. 
33. 



$2622.229. 

$2736. 

$ 13043.47a. 

$6317.391. 

$17806.122. 

$42654.038. 

$42160. 



DUTIES.— Arts. 451-453. 



I. 

3. 
3. 

4. 
-5. 
8. 



Gim. 

$370.80. 

$163.20. 

$1323 

$546. 

$1235.22. 



7. $3784. 

8. $345,744. 

9. $679.14. 

10. $1882.406. 

11. Given. 

12. $248. 



$717.40. 

$492. 

$1061.71. 

$715.75. 

$1230. 



13. 
14. 
15. 
16. 
17. 
18. $15884.75. 



19. 
20. 
21. 
22. 
23. 



$12642.40. 

$2807.10. 

$11172.30. 

$17328.76. 

$15770.70. 



ASSES^ENT OF TAXES.—Arts. 45^ 457* 



1, 3. Given. 

3. $54.15, B*s tax. 

4. $80.50, C'8 tax. 



6. -f- of 1 per cent, or 

8 mills on $1. 
6. $80, A'8 tax. 



$121.92, B's tax. 
$283.68, C's tax. 
$8854.166. 
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ASSESSMENT OF TAXES CONTINFED. ART9. 459, 460. 



Ex 



Ans 



11. $16125.654. 

12. §17342.105. 

13. $34061.815. 

16. $73, G.A's. 

17. $116,H. B's. 

18. $451.50, W. C's. 

19. $4802, E. D's. 



Ex. 



Ans. 



20. $314.50, J. F's. 

21. $621.90, T. G's. 

22. $526.40, W. H's. 
28. $263.30, L. J's. 

24. $63K00, W. L's. 

25. $196.90, J. K*s. 

26. $404.90, G. L'a. 



Ex. 



27. $370.50, F. M's. 

28. $458.20, C. P's* 

29. $480.50, J. S'a» 
.30. $541, R.Wa. 

32. $13.36. 

33. $3.45. 

34. $13.40* 



ANALYSIS.— Arts. 46!»— 470. 



1, 
3. 
4. 
6. 
6. 



2. Given. 
$300. 
$320. 
$12.33+. 
$10.50. 
1. $1.68^ 

8. $2640. 

9. $24.80. 

10. $0,055. 

11. $0.29i. 



12. $0.039tV. 

13. $64. 

14. $1080. 

15. $480. 

16. $8. 

17. 60 days. 

18. 29iimos. 

19. 1088 days. 

20. $0.5&. 

21. $3. 



22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 



$7.98. 

$6.03. 

$160. 

$3.70f. 

$3430. 

$119,918. 

$636,479. 

Given. 

2f hours. 

24iday». 



40. $763.63t3V, A's. 
$054.54-^, B's. 
$981.81A» C's. 

41. $15Q.95iH» A's: 
$164.53fii» B's. 
$185.70-^. C's. 
$123.80-3^3, D's. 

42. 66| cts. on $1. 
$266,661, 1st. 
$333.33i, 2d. 
$400,000, 3d. 

43. 70 cts. on $1. 

44. 25 per cent. 

45. $2990.00, A's. 
$4197.50, B's. 
$4312.50, C's. 

46. 66| per cent. 

47. 37i per cent. 

48. 10 per cent. 



49. 



63. 



40 tons. A's. 
80 tons, B's. 
120 tons, C'a. 
25 per cent. 
33-J^ per cent. 
$30000, loss. 
5s. per gal. 
5fs. per lb. 
9 cts. per lb. 
19+ cts. per lb. 
91-| cts. per gal. 
-60. Given. 
1 part 16 car. 
1 " 18 car. 
2i " 23 car. 
1 " 24 car. 
100gals.at80cts. 

40 " 30cts. 

40 " 40cLs. 
18* 



65. 



67. 
68. 
69. 
70. 
71. 
72. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
85. 



32. Given. 

33. 360 lbs. 

34. 1500 lbs. 

35. 95.2 cords* 

36. 100 pair. 

38. $450, A's. 
$750, B's. 

39. $450, A's- 
$600, B's. 
$750, C's. 

188f lbs. at 8d. 

17+ lbs. " 12d. 

17| lbs. " 18d. 

17+ lbs. " 22d. 
9 horses. 
38f days. 
27816D men. 
15+^ months* 
$546. 
$459.90. 
$600. 
$3600. 
$630. . 
72. 
360. 
120. 
240. 

68+ feet. 
$239. 



jr 



«!• 
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AHAVnU OORTIinnED.— -ABT. 4T1. 



Ki. Am. 


Ex. Ami. 


Ex. Am. 


Ex. Aac 


86. til 70. 


100. £266. 


114. 6286. 


127. tl40. 


67. 6ooa ' 


101. £l31i. 


115. 643t. 


128. tl560. 


68. tU25. 


102. £353. 


116. 6814. 


129. tl80. 


60. 6367.50. 


105. 8250f. 


117. 6640. 


130. (630. 


60. 6442. 


106. $231. 


118. $3000. 


131. $180. 


91. t20K 


107. 8119A* 


119. $200. 


132. tl281. 


6S. 6850. 


108. tl86. 


121. $625. 


133. $800. 


08. 6240. 


108. 8280. 


122. 6480. 


134. $12.60. 


04. 6754. 


lia 61170. 


123. 6808. 


135. 645. 


05. 61080. 


111. Given. 


124. 6420. 


136. $46. 


06. 6630. 


112. 6378. 


125. teoa 


137. too. 


08. £206f. 


113. |8ia 


126. 18774-. 


138. tl50. 



RATIO.— Arts. 480— 4M» 



I, 3. Given. 
8. 2. 
4. 4. 
6. 9. 

6. 6. 

7. 6. 

8. 8. 

9. 9. 

10. 9. 

11. 9. 

12. 9. 

13. 4. 



14. %i^ 

15. i. 

16. i. 

17. i. 

18. i. 

19. h 
30. j. 

21. 3. 

22. 7. 

23. 112 avoir. 

24. 4. 

25. 6. 



26. 120. 

27. 60. 
28.1ft-. 

29. A. 

30. Ih 
81. i* 
32. 240. 

35. 8 ; |. 

36. 4; 8, 

37. 4; h 

38. J-; 9. 

39. 72 to 8. 



40. 45 to 72. 

41. Equal. 

42. 936 to 560. 
48. G. inequality. 
44« L. ineqaaiity. 

45. Equality. 

46. 60 : 12=5 

47. 1. 

48. |. 

49. n- 

50. H?* 

51. f. 



SIMPLE PROPORTION.— Arts. Md— 506. 



1. 12. 

2. 3. 

3. 16. 

4. S. 

5. Given. 

6. 20. 

7. 55f. 

8. 120. 

9. 10. Given. 

11. $903. 

12. il309.50. 
18. $225. 

14. 775 milejk 

15. 20 tons. 

16. 2156 Iba. 



17. 5li lbs. 


35. 1925ilbsxop. 


47. 480. 


iS. $1640.64. 


641Jlbs.tin. 


48. 875 sheep. 


19. $7066.40. 


36. 1520 lbs. n. 


49. 20 days. 


22. B far. 


280 lbs. c. 


50. 400 rods. 


23. $792. 


200 lbs. sul. 


51. 8f weeks. 


24. $276S. 


37. 980.6155 lbs. 


52. jCl, 3s. 6d. 


25. 435 miles. 


38. $1350. 


1 (2y far. Ist. 


26. 252 daya. 


39. £45. 


jei, Is. 2d. 


28. $2.70. 


40. $3375. 


iV far. 2nd, 


29. 3s. 3(1.2 Hq. 


41. $2562.50. 


jeo, 188. 9d, 


30. $3.15. 


42. $16480. 


8iV far. Srd. 


31. $8,555. 


43. 70400 times. 


£0, 16s. 5d. 


32. $26.40. 


44. 67600 times. 


2H far. 4th. 


34. 30 bu. oats; 


45. 170. 


53. 888f oz. ox. 


70 bu. corn. 


46. 200. 


tB4. lllioz.hj. 
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COMPOUND PROPORTION.— Arts. 50§— 511. 



Ex. ANsi 


Ex. Ana. 


Ex. Ans. 


Ex. An8. 


3. 10 horses. 

4. 19-5- days. 
6. 1314 gals. 
6. 27 laborers. 


9. 24 days. 

10. 144 days. 

11. 1125 miles. 

12. $225. 


13. $140. 

14. $768. 

15. $600. 

16. 32 days. 


17, 18. Given. 

19. 66 yds. Can. 

20. 127 b. N. 0. 

21. 16rupee£L 



1, 2- Given. 

3. 28 sq. ft. 6' 10". 

4. 59 cu. ft 3' 8". 

5. 268 cu. ft. 6' 11 

6. 235 sq. ft. 

7. 734 sq. ft. 0' 9". 



DUODECIMALS.— Art. 516. 
11. 



8. 105 ft. 6' 4" 6'" 5" 

4'"". 

9. 154 ft. 3' 1" 5'*' 4" 

6'"" 8""". 

10. 85ft. I'll" 0'" 5" 

2'"" &'"", 



f ^,„ g#« 



195 ft. 4' r 

0'"" e""", 

12. 23 C. HI ft, 3\ 

13. 3840 ft. 0' 6". 

14. $15,819+. 
16. 33750 bricks^ 



EQUATION OP PAYMENTS.— Art. 521. 
3. 6 months. | 4. 6 months. [ 5. 3 years. | 6. 62 days. 



PARTNERSHIP.— Art. 52*J- 



1. Given. 

2. $240, A's gain. 
$320, B's gain. 
$400, C's gain. 
$274.21f Jf, A's. 
$373.40+H, B's. 
$212.37^-3-!', C's. 

4. $1178.947, A's. 



8. 



$2259.649, B's. 
$3340.351, C's. 
$4421.063, D'a. 
$850, A's. 
$800, B's5. 
$700, C's. 
$650, D's. 
$1656.172, X's. 



$1448.276, Y's. 
$1396.652, Z's. 
$22,486, A's. 
$21,024, B's. 
$16,490, C's. 
$3492.06, A's. 
$4761.91, B's. 
$6746.03, C's. 



EXCHANGE OP CURRENCIES.— Arts. 533—537. 



3. $4116.42. 

4. $850.63. 

6. $414,667. • 

6. $969,815. 

7. $2041.59+. 

8. $4841.089+. 

9. $7746.082+. 

10. $60662.55+. 

11. $208683.819+. 

12. $330661.606+. 

13. $242840.369-f. 

14. $267791.397+. 



2. $4791.60. 

8. $25391.084+. 

4. $284.68. 



15. $369716.864+. 

16. $-:84412.622+. 

17. $4840000. 

19. £82. 

20. £90. 

21. £181, lOR 

22. £261,8s. 7id. 

23. £446, 7s. 8id. 

24. £201, lis. 7|d. 

25. £883, 6s. 8id. 

26. £1095, 3s. ll|d. 

27. £5220, 9|d. 



28. £8&8, 3s. 7id. 

29. £10384, 18a. 4d. 

30. £20661, 33. lid. 

32. £135. 

33. £227. 

34. £315, 9d. 

35. £376. 

37. $534,166. 

38. $614.1875. 

39. $986,083. 

40. $7714.285. 

41. $20000. 



EXCHANGE.— Art. 54S. 

6. $10162.527+. 

6. $707. 

7. $1881.60. 



8. $16418.509>. 

9. $20666.20. 
10. $36480.76^ 



AHBWSEt. {r A«BS 856— 478 



ARBITRATION OF EXCHANGE.— Amt. 540. 



Ami. 



J. U florins. 



Ki. 



Afu. 



a. $46 gain. 



Kz. 



Ant. 



3. 180 milnefl, ciicu. 



ALLIQATION.— Arts. M9— OM. 



S. #0.871. 

S. &i. 4d. Ht qr. 

A. 8 gra. at 18 car. fine. 
I gr. « 80 " 
I gr. «« 22 « 
Sgn.*' 24 « 



7. 10 OK. 16 car. fine. 

6 ox. 18 « 
6 ox. 22 *• 

8. 183 Iba. at 20 cts. 

95 lbs. at 30 cts. 
190 lbs. at 64 cts. 



10 



40 gals, at 158. 
40 gals, at 178. 
40 gala, at 188. 
200 gab. at il2 8. 
11. 28 gals, water; 
98 gals. wine. 



INVOLUTION.— AST. 569. 



12. Given. 

13. 15129. 

14. 2460375. 
16. 82^4100. 
16. 10000. 



8. 51. 

4. 73. 
6. 28. 

6. 9.327+. 

7. 69. 

8. 84. 

9. 99. 

10. 167. 

11. 31. 



17. 3125. 

18. 279936. 

19. 117649. 

20. 65536. 

21. 387420489. 



22. 6.25. 

23. .000001728. 

24. .0000016626. 

25. i. 

26. -AV 



27. 
28. 
29. 
30. 
31. 



SQUARE ROOT.— Arts. 574, ftT(^ 

12. 9.848+. 21. 792. 30. 

13. 2.6157+. 22. 1.7810+ 81. 

14. 13.78404+. 23. 3216. 82. 

15. 209. 24. J^. 33. 

16. 217. 26. H. 34. 

17. 23.8. 26. .79056+. 35. 

18. 2.71. 27. 4.1683+. 

19. .9044+ '28. 28.181. 36. 

20. 34.2. 29. 14.4166+. 



20i. 

64H. 

1480^%. 

186.9951+. 

12346. 

346761. 

31.06671. 

19.104973174. 

1.41421356- 

237+ 

1.732050807- 

5688772. 



APPLICATIONS OP THE SQUARE ROOT.— Arts. 5§1— 5S5. 



1. Given. 

2. 32 ftH^t. 

3. 166.709+m. 

4. 240ras. side. 
339.41 12 r.d 

5. Given. 

6. 10. 



7. 18. 

8. 36. 

9. 40. 

10. 66. 

11. 168. 

12. 11.2. 

13. 67.5. 



14.^. 

15. H- 

16. ^,. 

18. 63 rods. 

19. 160 rods. 



20. 320 rods. 

21. 480, length; 
160, breadth.. 

22. 148 in rank; 

74 in file. 

24. 25 and 40. 

25. 18 and 47. 



EXTRACTION OP THE CUBE ROOT.— Arts. 500-99. 



4. 45. 

5. 52. 

6. 83. 

7. 136. 

8. 217. 

9. 22.6. 
10. 2.74. 



11. 0.623. 

12. 3.3322224-. 

13. 1.817121+. 

14. 7.217652+ 

15. 8.315517+ 

16. f. 

17. H- 



18. 3.5463+. 

19. 3|. 

20. 1.26992104. 

21. .64365958974. 

22. 68 ft. 

24. 3.1748+yds. 

25. 4 lbs. 



26. 379-Li- lbs. 

27. 24 and 72. 

28. 128 and 256. 

29. 60 and 300. 

30. 160 and 640. 

31. 426 and 2556. 

32. 747 and 6723. 



f AOB8 379 — 393.] A N 6 w e ft s . 
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ROOTS OF HIGHER ORDERS 


.— Art8. 593'95. 


£x. An8. 


Ex. Ans. 


Ex. Ans. 


Ex. An8. 


Ex. Ans. 


2. 2. 

3. 16. 

4. 376. 


6. 6. 

6. 26. 

7. 6. 


8. 7. 

9. 3. 
10. 2. 


12. 2.4872+. 

13. 414.5+. 
16. 1.104089. 


16. 1.080069. 

17. 1.004074. 

18. 1.047128. 



ARITHMETICAL PROGRESSION.— Arts. 603— 60§. 



1. Given. 

2. 6060. 

3. 78 strokes. 



4. Given. 

6. 33. 

7. 44. 



9. 3|. 

11. 33|. 

12. 602. 



13. 14, 21, & 28- 

14. 16,29,43,67, 

71, & 86. 



GEOMETRICAL 

2. 4. 

3. 4374. 

4. 13671875. 
6. $2048. 
6. $334.6663944, amt. 

of $260. 



PROGRESSION.— Arts. 610-ld. 

8. 1023. 

9. 43774|. 
10. $111111111.111. 



$760.3651769245, 
amt. of $500. 

$1628.894614622- 
37890625, amt. 
of $1000. 



3. 



ANNUITIES.— Arts. 614, 615. 

1, 2. Given. I 4. $2298.262. 1 6. 36785.59. I 8. $1333.333. 
3. $826,992. I 6. $4836.74. | 7. Given. | 9. Given. 

PERMUTATIONS AND COMBINATIONS.— Arts. 61§, 619. 

2. 40320 ways. I 4. 3628800 ways. | 7. 15120 numbers. 
8. 362880 ways. \ 6. 479001600 days. 



8. 165766600 words. 



MENSURATION OP SURFACES.— Arts. 622—631. 



1. 270 acres. 

2. 722i acres. 

3. 31i acres. 

4. 320 rods, or 1 m. 
6. 360 sq. ft. 

6. 436 sq. ft. 



7. 1100 sq. ft. 

9. 290.4737 sq. ft. 

10. 4 A. 52.82 rods. 

11. 62.8318 ft. 

12. 141.37155 rods. 



13. 100 ft. 

16. 12 A. 43.49376 r. 

16. 31415.9 sq. It 

17. 2 ft. 9.94 in. 

18. 17.3206 ft. 



MENSURATION OP SOLIDS.— Arts. 633—647. 



1. 


1364 cu. ft. 


11. 


2748.891 25 cu.ft. 


2. 


3154 ft. ir 6" 8'". 


12. 


119366.25 cu. ft. 


3. 


2687 cu.ft. 1080 in. 


13. 


78 vds. 4 ft. 123- 


4. 


115 ft. 114.368 in. 




.1128 in. 


5. 


63333^ cu. ft. 


14. 


7 sq. ft. 9.87516 in 


6. 


1860.5477 cu. ft 


16. 


14684558.2QJ96 


7. 


900 sq. ft. 




sq. miles. 


8. 


1739 sq. ft. 


16. 


1767.14437 cu. in. 


9. 


76 cu. ft. 


17. 


6291336807.60168 


10. 


176 sq. ft. 




cu. m. 



18. 13 sq. ft. 

19. 4 cu. ft. 

20. 62*i cu. ft. 

21. 220 gals. 3 qts. 1 pt 

1.824 gi. 

22. 451 gals. 2 qts. 

0.729344 pt 

23. 831.71526+tons. 

24. 967.10621-l-toiis. 



kvmmj^. (K^ 804^-601 



URCHANICAL POWERS.— Amk MJj.Wyit. 



An*. 



k 600 Ibe. 
S. 133 i 11m. 
i^ 96UM.A.; 



Ex. 



Ann. 



160 lbs. B. 

4. 4 ft. from A.; 

6 fV from B. 



Ex. 



Am. 



6. 600 lbs. 
a 10661 IbB. 

7. 1600 Iba. 



Ami. 



9. 118ftiB69A]lN 
10. 904777.IMiDH 



MISCELLANEOUS EXAMPLES. 



L 

S. 

9. 
4. 
6. 

8. 

9. 
10. 
IL 
12. 
18. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 
32. 
33. 



46» lefts. 
621 greater 
70.*^ 

©A. 

20 days. 

{61.32. 
16681.66. 
•18.60. 

• 1843.003. 
(24993.761 
•4.50. 
•6.875. 
33i per ct 
•36. 
«229if 
491-jVy E. 
2000 miles. 
2400 times, 
2880 times: 

• 1.60 per g. 
2ii cts. 
•2400. 

43 7i bbls. 

21 months. 
$1,328. 
40 yds. 

Is. STi\ qrs 
371ifHd. 

•l.60. 
12 miles. 
l2f days. 
h2i days. 



34. 
36. 
86. 
37. 
88. 

89. 
40. 
41. 
42. 
48. 
44. 
45. 
46. 
47. 
48. 
49. 
60. 
61. 
62. 
63. 
64. 



55. 
56. 

57. 



58. 



186 g^ 1 q. 

•'180. 

•10.876. 

•166.616. 

94 d. 3 h. 

d8m. lOif 8. 

•2. 

£l. 

•«. • 
•4800. 
•197.769. 
228 gals. 
|40.29|. 
•41.096. 
2y. 182id. 
6-i*r niin. • 
120 days. 
120 schol. 
£292. 
•6000. 
600. 

6600 lbs. t. 
750 lbs. 1. 
300 lbs. b. 
254^ miles. 
78 f lbs. 
1171 lbs. 
1192.307-1^ 

A*s gain. 
$2307.692 

T^,B's.g. 
$2600.000, 

C's g. 
|240,A'sg. 



66, 



$440, C's g. 
$700, B's s. 
$1 100,0*6 s. 
69. 20 per cent 

60. •1371. 

61. ^4766.141. 

62. •82000. 
68. •360. 
64.* 36 days. 
^5. 90 hours. 

£61, A's. 
£34. B's 
£68. C's 
£102, D*a. 
67. £160, A's. 
£224, B's. 
£256, C's. 
£205, A's. 
£267, B's. 
£328, C's. 
$520, D's. 
$280, A's. 
$360, B's. 
20. 

25 persons. 
40 and 80. 
75 and 128. 
56.5085 ft. 
7200 rods. 
3.535519 ft. 
677.7347of. 
7.13645 r. 
60 A. 3 R. 
28.7399+r. 



69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 



79. 
80. 

81. 
82. 
88. 
84. 
86. 



94. 
95. 

96. 
97. 



247lt0562>. 
2710 8. m. 
88600914- 
2264006.2- 
8104-0. m. 
6890^6 lbs. 
686.80867 b 
80.401 hhd. 
7ift. 

403291461. 
1 26606636- 
684000000» 
31m. 1801'. 
662+. 
$4294967- 
.295. 

5 bags, A. 
7 bags, M. 
1440. 
$230, B's. 
$325, C's. 
$t45, A's. 

6 o'clock, 
20 min. 
lOfnd.aU 
47Ud. A. 
38f 4^ d. B. 
27t^3-V d. C. 
lll-ft^d.D. 
36i days. 

12 o'cloclc./ 
32Tar mia. ' 
128f yrs. 
$407. 



